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Pilot  plant  hydrogen  annealing. 
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of  cold.  heat,  and  altitude. 


Abrasion  and  mercury  te.^ts 
on  magnet  wire. 


Pilot  plant  run 
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IS  THIS  PROVEN  RELIABILITY  AND  UNIFORMITY 
IN  THE  COMPONENTS  OF  YOUR  EQUIPMENT? 

A  large  aircraft  company. .  .“Our  vendor  analysis  for  past  year  (thou¬ 
sands  of  tests)  shows  zero  rejects.” 

A  large  electric  company. .  .“Consistent  quality  has  placed  you  as  our 
#1  source... are  grateful  for  the  aid  you  have  given  our  own  quality 
control  staff.” 

A  large  military  electronics  company... “Switching  from  former  vendor 
to  UTC  has  saved  us  18%  of  transformer  and  filter  e^t  by  reducing 
manufacturing  costs.” 

A  large  instrumentation  company... “We  haven’t  had  one  field  failure 
in  fifteen  years'  use  of  UTC  parts*.” 

‘Over  100,000  units. 


Corrosion  testing 

Non-destructive  quality 

on  insulating  materials. 

control  by  x-ray. 
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ALL  THE  WORLD’S  A  STAGE,  and  all  the  men  and  women 
merely  players. . .  .  And  one  man  in  his  time  plays  many  parts, 
his  acts  beinp;  seven  ages.  At  first  the  infant .  .  .  Shakespeare 


All  through  the  years,  from  babyhood  on,  the  telephone  is 
an  important,  indispensable  part  of  almost  ever\  thing  we 
do.  And  as  the  hands  that  grasp  the  telephone  grow  in  size 
and  usefulness,  so  grows  also  the  usefulness  of  the  telephone. 


BABY  DAYS  At  first  the  telephone  is 
just  something  that  rings.  But  soon  the 
lusty  newcomer  is  saying  “hello,  Daddy” 
all  by  himself  and  listening  in  wide-eyed 
wonder  to  the  magic  of  Daddy’s  voice. 


JUST  MARRIED  Two  starry-eyed  young 
people  starting  a  new  life  together.  The 
telephone,  which  is  so  much  a  part  of 
courtship,  is  also  a  big  help  in  all  the 
marriage  plans  and  in  getting  settled. 


DYNAMIC  TEENS  Life  is  now  a  whirl 
of  activity.  So  many  things  to  do.  Girl 
talks  to  girl.  And  boy  talks  to  girl.  And 
there  are  two  happy  hearts  when  she 
says,  “I’d  love  to  go.” 


GROWING  UP  It  isn’t  long  before  the 
telephone  becomes  more  than  a  magical 
fascination.  It  begins  to  be  something 
for  doing  things.  A  particular  pal  to  call. 
And  a  very  necessary  part  of  growing  up. 


IT’S  GRANDMA  NOW  And  now  she’s 
holding  a  grandchild  on  her  lap.  The 
telephone  that  has  served  her  so  faith¬ 
fully  now  starts  a  new  era  of  service. 
The  cycle  of  life  and  the  seven  ages 
of  the  telephone  begin  all  over  again. 


RAISING  A  FAMILY  Now  the  telephone 
becomes  more  useful  than  ever.  For  how 
could  Mother  ever  run  her  household 
and  raise  a  family  without  it!  Friends, 
relatives,  stores,  doctors,  conveniences 
—  all  are  so  easy  to  reach  by  telephone. 


EARNING  A  LIVING  The  years  go  by 
and  always  there  is  the  responsibility  of 
earning  a  living.  Here  again  the  tele¬ 
phone  is  a  speedy,  willing,  ever-present 
helper.  It  is  a  part  of  the  daily  work 
and  the  progress  of  almost  everyone. 


Working  together  to  bring  people  together  ...BELL.  TELEPHONE  SYSTEIN^ 
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in  an  instant  —  THE  KILL 


Twelve  seconds  ago,  this  hostile  aircraft  came  in  range  of  a  Navy  interceptor.  Ten  seconds 
ago,  a  little  black  box  took  control  of  the  Navy  craft's  weapons  system.  Four  seconds  ago, 
it  unleashed  a  salvo  of  deadly  rockets.  Two  seconds  from  now  the  intruder  will  explode 
into  a  ball  of  fire. 

The  little  black  box  that  takes  credit  for  the  kill  is  the  Mark  16  airborne  fire  control  com¬ 
puter  designed  to  make  split-second  decisions  in  high-speed  aerial  warfare.  Credit  for  the 
black  box  goes  to  the  Navy,  to  Lenkurt  and  other  cooperating  manufacturers.  Developed 
to  achieve  a  specific  military  objective,  it  is  one  of  the  unpublicized  but  highly  important 
marvels  of  this  electronic  age.  Everything  else  about  it  is  classified. 

But  it  can  be  said  that  Lenkurt's  facilities  are  uniquely  suited  to  undertaking  "black  box 
projects"  for  government  and  military  agencies,  for  research,  development,  and  precision 
production  of  telecommunications  equipment. 

LenkiiH  equipment  —  carrier,  microwave,  and  complete  communications  systems  —  is  in 
round-the-clock  use  in  many  of  our  most  vital  defense  installations.  To  see  how  Lenkurt  may 
help  on  your  next  project,  call  in  your  Lenkurt  representative  or  write  direct. 


San  Carlos,  Calif 
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The  missile  on  the  cover  is  the  Sperry  Sparrow  I,  Admiral  Arleigh  Burke, 
Chief  of  Naval  Operations,  credited  years  of  intensive  development  by  the 
Bureau  of  Aeronautics  and  Naval  Air  Missile  Test  Center  and  Sperry  for  the 
readiness  of  the  Fleet  with  this  air-to-air  missile  system,’^  See  page  13  for  a 
first  release  story  on  the  design,  development  and  production  of  a  complete 
missile  system.  The  cover  illustration  by  the  Editor  portrays  the  importance 
of  electronics  to  defense  in  this  epoch  of  missilry. 


Authors  are  entirely  responsible  for  opinions  expressed  in  articles  appearing  in 
AFCEA  publications,  and  these  opinions  are  not  to  be  construed  as  official  or  reflect¬ 
ing  the  views  of  the  Armed  Forces  Communications  and  Electronics  Association. 


Type  MEH 
2  Watts 


•  Now  available  In  S  wattage  ratings  •  Metallic  resistive  film  accurately  controlled  and  applied  to 
special  high  quality  ceramic  cores  •  Designed  to  surpass  characteristic  A  of  specification 
MIL-R-10609B  •  Low  noise  level  Independent  of  range  •  Voltage  coefficient  can  be  disregarded 


Here  are  molded  metal  film  resistors  that  set  new 
standards  of  performance — units  that  will  withstand 
full  load  at  125®  C.  ambient  to  zero  at  175°  C. 
In  addition  to  high  initial  accuracy,  these  new  MIL 
type  units  combine  a  stability  on  load  and  a  low, 
controlled  temperature  coefficient  nev^er  before 
available  in  film  resistors.  They  also  provide  low 
inductance  and  shunt  capacitance  plus  excellent 
^high  frequency  characteristics. 


Small  in  size  and  weight,  IRC  precision  metal  film 
resistors  can  replace  precision  wire  wound  resistors 
in  many  applications.  They  are  available  in  five 
temperature  coefficient  spans  for  maintaining  or 
controlling  resistance  over  wide  temperature  ranges. 
They  can  be  used  where  high  stability  must  be 
obtained  under  difficult  load  and  humidity  condi¬ 
tions.  You'll  also  want  to  investigate  them  for  high 
frequency  applications.  Send  for  complete  details. 


Insulated  Composition  Resistors  • 
Deposited  and  Boron  Carbon 
Precistors  •  Power  Resistors  • 
Voltmeter  Multipliers  •  Ultra  HP 
and  Hi -Voltage  Resistors 
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Jn  my  last  message,  I  spoke  of  the  possibilities  of  creating  a  greater  interest  at  our  chapter  meetings  by 
discussing  timely  subjects  and  events  relating  to  our  national  welfare.  I  also  hinted  at  the  importance  of 
being  alert  to  the  problems  of  balancing  heavy  industrial  requirements  against  the  needs  of  an  expanding 
economy.  In  short,  I  was  saying  that  the  future  of  America  depends  upon  how  well  we  as  a  Nation  utilize 
our  economic  resources  in  advancing  our  national  objectives. 

J. '  his  is  a  process  known  as  economic  mobilization.  Its  phraseology  is  meaningful  and  carries  a  dynamic 
connotation  which  is  profoundly  important  to  all  of  us  in  the  communications  and  electronics  field.  It  is  the 
responsibility  of  our  citizens  and  our  industrial  organizations  to  plan,  cooperate,  control  and  coordinate  the_ 
transformation  of  the  Nation’s  productivity  from  a  peace  time  economy  to  an  emergency  status.  In  this  age 
when  time  has  been  reduced  from  days  to  minutes,  it  is  necessary  to  prepare  the  blue  prints  for  tomorrow’s 
eventualities  now  if  we  are  to  support  our  defense  requirements  at  home  and  abroad  and,  at  the  same  time, 
maintain  a  progressive  day-to-day  civilian  economic  balance.  This  must  be  done  in  concert  with  our  peace  time 
responsibilities  to  assist  our  allies  and  to  help  them  in  developing  a  stable  economic  posture.  This  transforma¬ 
tion  does  not  fall  upon  industrial  management  alone,  and  neither  is  it  a  spontaneous  evolution.  It  must  be 
sparked  and  directed  by  the  Federal  Government,  for  this  is  the  law  of  the  land.  The  point  to  remember  is  that 
we  should  see  to  it  that  action  is  taken  now  to  prepare  against  the  day  of  reckoning,  so  that  our  organizations 
for  national  security  have  the  means  to  provide  for  the  defense  of  our  Nation,  and  to  win  quickly  and  as 
economically  as  possible  should  a  war  be  thrust  upon  us.  This  is  our  challenge,  since  ultimate  success  or  fail¬ 
ure  of  national  mobilization,  and  the  operation  of  the  economy  before  and  after  mobilization,  depends  to  a 
maximum  degree  upon  the  people. 

P erhaps  President  Eisenhower,  in  his  State  of  the  Union  message  on  February  2nd,  1953,  has  provided  us 
with  the  foundation  on  which  to  build  for  our  future  security  when  he  said,  “Our  problem  is  to  achieve 
adequate  military  strength  within  the  limits  of  endurable  strain  upon  our  economy.”  .  .  .  “To  amass  military 
power  without  regard  to  our  economic  capacity  would  be  to  defend  ourselves  against  one  kind  of  disaster  by 
inviting  another.”  .  .  .  “We  must  effectively  integrate  our  armament  programs  and  place  them  in  such  careful 
relation  to  our  industrial  facilities  that  we  assure  the  best  use  of  our  manpower  and  our  materials.  To  have 
peace  and  security,  we  need  above  all  to  be  strong  and  alert;  we  need  unified  effort.” 

'  he  next  point  I  would  like  to  make  relates  to  the  importance  of  bringing  new  blood  into  the  chapter  organ¬ 
izations.  It  is  my  unshakable  conviction  that  each  chapter  can  benefit  materially  by  electing  to  chapter  offices 
each  year  young  executives  representing  the  various  industries  in  the  communications,  electronics  and  photog¬ 
raphic  fields,  together  with  engineers,  educators  and  scientists  working  on  research  and  development,  and  other 
dynamic  leaders  within  the  community.  A  constant  change  within  the  chapter  Organization  assures  new  ideas, 
but  even  more,  provides  a  means  for  making  the  Armed  Forces  Communications  and  Electronics  Association 
and  its  official  publication,  SIGNAL,  known  to  a  greater  number  of  people. 

ith  the  appointment  of  a  new  Executive  Vice  President  at  national  headquarters,  who  will  devote  much  of 
his  time  to  the  furtherance  of  closer  association  with  the  chapters  and  the  expansion  of  our  association,  and 
with  the  publication  of  a  top-flight  monthly  magazine.  Signal,  we  have  every  reason  to  believe  there  will  be  a 
steady  and  progressive  growth  in  the  months  ahead.  This  growth  can  be  stimulated  by  bringing  new  men  into 
the  chapter  organization  and  by  a  little  effort  on  the  part  of  our  present  members  in  encouraging  new  member¬ 
ship  among  their  friends. 


DteJericL  3uMi 
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M  RACLE 


M  N  ATURE 


Observation  and  control  of  am¬ 
phibious  and  airborne  landings. 


Close  observation  of  jet  or  piston  engine 
test  performance. 


Surveillance  of  assembly 
areas  and  movements 
of  forces. 


Observation  of  danger  areas, 
where  exposure  would  involve 
danger  to  personnel. 


Brand  new!  RCA  ‘‘Telemite'*  (model  JTV-1)  a  1-pound 
ultra-miniature  television  camera,  makes  possible  direct 
observation  of  sites  and  events  never  before  accessible  by  TV 


RADIO 


Tmkii)® 


DEFENSE  ELECTRONIC  PRODUCTS 

CORPORATION  of 

CAMDEN,  N.J. 


AMERICA 


It  fits  lightly  into  the  hand;  it  can  be  carried  in  a 
pocket;  it  weighs  about  a  pound;  it  will  go  places  too 
small  for  ordinary  cameras,  too  dangerous  for  man;  it 
will  observe  without  being  conspicuous;  it  may  be 
mounted  on  a  tripod,  fastened  to  wall  or  bulkhead, 
hand-held  by  a  pistol  grip.  Size:  x  2H"  x  AH". 


By  means  of  a  transistorized  circuit  and  the  new  RCA 
half-inch  Vidicon,  the  ’’Telemite’"  actually  surpasses 


standard  Vidicon-type  industrial  TV  cameras  in  sensi¬ 
tivity.  It  produces  clear,  contrasty  pictures  with  a 
scene  illumination  of  10-foot  candles  or  less. 


The  **Telemite''  operates  with  up  to  200  feet  of  cable 
between  it  and  the  control  monitor,  and  this  distance 
can  be  further  extended  by  using  a  repeater  amplifier. 
This  is  the  first  TV  camera  to  employ  photoelectric 
sensitivity  control,  which  provides  automatic  adapta¬ 
tion  to  widely  varying  scene  illumination. 


/ 


electronics 


Widespread  anxiety  appears  to 
exist  in  the  electronics  industry. 
Aircraft  manufacturers  gradually  are 
encroaching  on  the  electronics  and 
communications  field. 

The  general  scramble  throughout 
industry  for  trained  engineers  and 
skilled  technicians,  especially  those 
with  backgrounds  and  schooling  in 
the  relatively  new  field  of  electronics, 
is  popularly  taken  for  unmistakable 
evidence  of  this  trend. 

Thus  needless  but  quite  natural  ri¬ 
valries  and  resentments  between  the 
electronics  and  aviation  industries 
are  springing  up  as  the  aircraft  and 
missile  designers  have  come  to  rely 
increasingly  upon  electronic  compo¬ 
nents  to  make  possible  the  perform¬ 
ance  demanded  of  modern  day  weap¬ 
on  systems. 

Yet  many  of  these  same  rivalries 
and  resentments  are  rooted  in  the 
misunderstanding  of  why  the  air¬ 
craft  and  missile  makers  are  so  con¬ 
cerned  with  developing  their  elec¬ 
tronic  capability.^  .  This  capability 
must  be  developed  if  we  are  to  take 
necessary  cognizance  of  the  ever¬ 
growing  role  electronics  can  play  in 
our  offensive  and  defensive  military 
planning. 

The  building  of  a  capable  elec¬ 
tronics  engineering  staff  by  an  air¬ 
craft  or  missile  manufacturer  is  just 
as  legitimate  and  necessary  as  the 
development  of  a  staff  of  competent 
propulsion  engineers.  In  order  to  de¬ 
sign  advanced  manned  and  unmanned 
aerial  weapons,  we  have  to  have  maxi¬ 
mum  competence  in  propulsion  engi¬ 
neering.  But  this  does  not  mean  we 


manufacture  engines  or  that  we  in¬ 
tend  to  in  the  future. 

By  now,  everyone  must  be  familiar 
with  the  truly  formidable  technical 
production  problems  created  by  the 
swift  advent  of  supersonic  and  hyper¬ 
sonic  aerial  vehicles,  both  manned 
and  unmanned.  We  are  indeed  strain¬ 
ing  at  the  leashes  of  scientific  knowl¬ 
edge  in  many  areas — in  metallurgy, 
in  high-altitude  physics,  in  the  behav¬ 
ior  of  materials  and  electrical  com¬ 
ponents  at  elevated  temperatures,  in 
the  so-called  exotic  fuels  and  their 
related  propulsion  problems — to  name 
just  a  few  of  our  trouble  spots. 

We  cannot  afford  to  minimize  the 
difficulty  of  any  of  these  problems. 
However,  in  the  development  of  pres¬ 
ent  day  weapons  to  meet  present  day 
threats,  and  in  the  planning  and  de¬ 
signing  of  tomorrow’s  weapons  to 
counter  tomorrow’s  threats,  we  have 
one  dominant  responsibility.  This 
responsibility  underlies  everything  we 
produce  or  plan  to  produce  for  the 


in 

NEW 

WEAPON 

SYSTEMS 

military  services,  and  for  the  civilian 
market  as  well.  It  is  summed  up  in 
the  word  “reliability.” 

Not  too  many  years  ago,  in  aerial 
weapons,  for  example,  reliability  cen¬ 
tered  on  three  factors:  a  relatively 
slow  airplane,  the  courageous  man 
who  flew  it,  and  the  guns  he  was  given 
to  aim  and  shoot  with  his  own  hands 
and  eyes,  or  the  bombs  his  aircraft 
was  equipped  to  drop  on  military 
targets.  Reliability  was  only  as  good 
as  the  human  in  the  cockpit  was  skill¬ 
ful  in  manipulating  the  equipment  he 
was  given — only  as  good  as  the  judg¬ 
ment  he  was  capable  of  applying  to 
each  combat  situation. 

Today,  this  is  no  longer  quite  true 
and  with  the  passing  of  each  year, 
the  reliability  task  is  becoming  less 
and  less  simple.  Today,  we  are  fly¬ 
ing  interceptor  aircraft  that  can  travel 
faster  than  sound  and  automatically 
can  fire  their  rocket  and  guided  mis¬ 
sile  armament  at  enemy  targets  our 
pilots  may  not  actually  have  seen. 
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Bombardiers,  too,  could  destroy  or 
extensively  damage  targets  obscured 
by  weather  or  darkness.  Supersonic 
guided  missiles,  equipped  with  elec¬ 
tronic  devices  that  help  the  weapon 
seek,  find  and  knock  down  a  fast- 
moving  target  regardless  of  visibility, 
can  be  launched  from  land,  sea  and 
air. 

All  of  these  sophisticated  and  com¬ 
plex  weapons  are  useful  militarily 
only  to  the  degree  that  they — and  the 
even  more  complex  launching  and 
directing  systems  of  which  they  are 
just  a  part — can  be  relied  upon  to 
stop  or  impair  the  effectiveness  of  an 
enemy  attack  or  accomplish  the  mili¬ 
tary  objectives  of  our  own  retaliatory 
forces. 

Seldom  is  there  a  weapon  in  today’s 
military  arsenal  that  is  not  a  part  of 
a  larger  and  even  more  complicated 
system — an  equipment  complex  cre¬ 
ated  to  detect,  track  and  counter  any 
enemy  threat  from  the  air  or  to  cope 
with  a  surface  attack  launched  from 
ground  or  ocean. 

At  many  points  in  these  complex 
systems,  the  human  is  still  the  vital 
decision-making,  j  udgment-exercising 
element,  but  in  a  far  different  way 
than  in  the  old  dog-fighting  aerial 
combat  sense  of  World  Wars  I  and  II. 
Whenever  an  “either  or”  decision 
must  be  made,  whenever  a  “now  or 
later”  judgment  becomes  necessary, 
we  as  yet  have  devised  no  substitute 
for  the  human  brain. 

Nevertheless,  the  employment  of 
that  human  judgment  is  reduced 
almost  to  futility  if  any  of  the  critical 
components  of  a  complex  weapon 
system  fails  to  function  properly.  And 
in  truth,  there  are  today  many  com¬ 
bat  situations  in  which  human  judg¬ 
ment  alone  no  longer  can  be  relied 
upon  for  the  rapid  calculations  and 
motions  made  necessary  by  the  very 
high  speeds  at  which  our  modern 
aerial  weapons  are  traveling.  Increas¬ 
ingly,  we  find  ourselves  relying  more 
and  more  upon  the  tools  that  electron¬ 
ics  have  given  us — high-speed  but 
compact  computers,  radar  and  other 
circuits  that  can  sense  the  presence 
of  a  target  not  visible  to  human  eyes, 
devices  that  move  control  surfaces 
far  faster  and  with  infinitely  greater 
sensitivity  than  human  hands  or  feet, 
gyros  that  are  not  subject  to  vertigo 
or  the  disorienting  pressures  of  high 
G  forces  induced  by  acute  maneuvers 
at  high  speeds. 

Thus,  not  only  are  our  individual 
weapons  themselves  more  complex 
today  than  they  were  a  decade  ago, 
but  they  also  perform  effectively  only 
in  relation  to  the  other  segments  of 
the  weapon  system  of  which  they  are 
the  punch-delivering  part. 


To  an  aircraft  or  missile  manufac¬ 
turer  such  as  Convair  Division  of 
General  Dynamics  Corporation,  this 
means  three  primary  things.  .  .  . 

1.  He  must  design  components  in 
terms  of  the  whole  weapon  system. 
Each  must  be  intimately  related  to 
the  limitations  of  the  others  in  the 
system,  trailing  neither  too  far  be¬ 
hind  the  technological  levels  of  the 
other  elements  nor  leading  too  far 
ahead. 

2.  If  the  weapon  system  is  to  func¬ 
tion  effectively  throughout,  the  de¬ 
signer  must  make  it  relatively  simple 
to  maintain,  and  the  training  and 
skill  levels  demanded  of  the  men  re¬ 
sponsible  for  maintenance  of  all  its 
individual  elements  in  operational  use 
obviously  must  fall  far  below  those 
of  the  men  who  designed  and  devel¬ 
oped  those  elements  for  production. 

3.  He  must  so  design  and  develop 
the  system  that  it  is  producible  by 
present-day  shop  standards.  True,  in 
many  areas  of  the  aircraft  and  missile 
industry,  shop  technology  is  far  ad¬ 
vanced  over  that  of  other  less  exact¬ 
ing  industries.  The  aircraft-missile 
industry  works  to  far  closer  tolerances 
and  the  components  it  creates  and 
purchases  from  other  suppliers  must 
be  not  only  much  more  precise  in  per¬ 
formance  but  also  much  more  rugged 
than  are  the  products  with  which  all 
of  us  are  familiar  in  our  daily  lives 
— our  automobiles,  TV  sets,  radios, 
automatic  appliances  and  the  like. 

Granting  the  validity  of  these  basic 
industrial  principles,  it  can  be  seen 
that  to  remain  competitive  with  other 
manufacturers  and  to  continue  to  pro¬ 
vide  the  kind  of  advance  product 
planning  that  is  dictated  by  modern 
military  technology,  we  as  an  aircraft 
and  missile  manufacturer  have  had  to 
develop  our  weapon  system  design 
and  management  capability.  Going 
hand-in-hand  with  this  is  the  increas¬ 
ing  necessity  to  design  for  maintain¬ 
ability,  and  to  keep  fabricating  tech¬ 
niques  and  the  employment  of  revolu¬ 
tionary  new  materials  and  processes 
consonant  with  the  design  sophisti¬ 
cation  of  all  the  weapon  system  ele¬ 
ments. 

Military  Procurements 

Today,  as  a  weapon  system  de¬ 
signer,  an  aircraft-missile  manufac¬ 
turer  such  as  Convair  must  devote  a 
large  part  of  its  engineering,  research 
and  development  effort  to  the  elec¬ 
tronic  aspects  of  the  systems  on  the 
company’s  drawing  boards.  Only  six 
years  ago,  electronics  accounted  for 
only  6.1  per  cent  of  the  U.S.  Air 
Force’s  ''ircraft  and  related  procure¬ 
ment.  Yet  in  fiscal  1957,  this  per¬ 
centage  had  climbed  to  17.3  per  cent, 


or  1.4  billion  dollars  of  the  8.4  bil¬ 
lions  spent  for  aircraft  and  related 
products.  And  in  the  procurement  of 
other  than  aircraft  and  similar  equip¬ 
ment,  electronic  and  communication 
devices  accounted  for  more  than  70 
per  cent  of  USAF  purchasing  in  fiscal 
1956-57.  In  the  first  half  of  fiscal 
1957,  approximately  367  million  dol¬ 
lars  were  spent  by  the  Department  of 
Defense  for  procurement  of  electron¬ 
ics  and  communications,  and  368 
million  during  the  corresponding 
period  of  fiscal  1956.  These  figures 
exclude  electronic  and  communica¬ 
tion  equipment  installed  as  integral 
components  of  aircraft,  ships,  vehi¬ 
cles,  artillery,  missiles,  weapons  and 
other  equipment. 

The  three  Services  spent  almost  3.7 
billions  for  aircraft  procurement  in 
the  first  half  of  fiscal  1957,  almost 
300  millions  more  than  in  the  same 
period  a  year  ago.  For  missiles  the 
three  Services  spent  slightly  more 
than  850  millions,  compared  with 
about  445  millions  in  the  first  half 
of  fiscal  1956. 

While  there  are  strong  indications 
that  future  military  procurement  will 
be  pared  down,  it  would  be  foolhardy 
to  predict  any  decline  in  the  propor¬ 
tion  of  outlay  that  will  be  devoted  to 
electronics  and  related  electrical 
equipment  in  our  future  aircraft  and 
missile  procurement. 

Obviously,  at  Convair-Pomona, 
where  our  primary  concern  is  design, 
development  and  production  of 
guided  missiles  for  the  U.S.  Navy,  we 
must  employ  electronic  and  radar 
engineers  who  are  just  as  capable  as 
are  the  other  specialists  required  by 
our  product — in  aerodynamics,  struc¬ 
tures,  mechanics,  hydraulics,  pneu¬ 
matics,  metallurgy,  chemistry,  and 
the  host  of  other  scientific  disciplines 
represented  in  our  engineering  de¬ 
sign,  test  and  production  rosters. 

In  fact,  if  any  one  thing  distin¬ 
guishes  our  type  of  business  from  that 
of  consumer  manufacturing,  it  is  the 
depth  of  engineering  force  we  are  re¬ 
quired  to  maintain  and  to  develop. 
As  weapon  designers,  we  have  to  have 
capability  in  all  of  the  engineering 
areas  affecting  our  products,  not  just 
in  a  selected  few. 

If  the  weapons  are  to  function 
properly,  we  must  have  good  electron¬ 
ics  men  at  the  outset  of  the  design 
phase.  Electronics  are  an  integral 
and  often  determining  design  factor, 
not  a  superimposed  accessory  added 
after  the  aircraft  or  missile  is  created. 
All  the  missile  or  aircraft  elements 
must  dovetail  into  a  single  working 
whole. 

It  should  be  equally  obvious  that 
no  aircraft  or  missile  producer  would 
{Continued  ort  page  10) 
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U.  8,  Army  photo. 

Aerial  drone  being  launched  in  test  at  Fort  Huachuca.  Remotely  controlled  by  von  equipment,  it  serves  os  o  “flying  camera"  to  spot 

enemy  movements  and  installations. 
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U.  S.  ARMY  SIGNAL  CORPS  DEVELOPS  ELECTRONICS  FOR 
ATOMIC-AGE  AT  FORT  HUACHUCA  PROVING  GROUND 


Fort  Huachuca,  once  a  sleepy  cavalry  post,  has  come 
of  age  in  the  last  few  years.  When  the  United  States 
Army  Electronic  Proving  Ground  was  established 
here  in  early  1954,  this  mile-high  post  was  set  upon  a 
new  trail  marked  by  electron  tubes,  transistors,  radar 
antennae,  and  television  cameras. 

Nestled  against  the  base  of  the  rugged  Huachuca 
mountains  about  100  miles  south  of  Tuscon,  its 
70,000  plus  acres-are  a  beehive  of  electronic  activity 
under  United  States  Army  Signal  Corps  direction. 
The  many  t\  pes  of  different  terrain  are  ideal  for  the 
testing  of  electronic  equipment. 

Nearly  5,000  military  personnel  and  approximately 
2,000  civilian  employees,' many  of  them  highly  skilled 
scientists,  are  engaged  in  work  at  the  Proving  Ground. 

The  new  look  in  defense  is  placing  heavier  burdens 
on  the  United  States  Army  Signal  Corps.  This,  of 
course,  means  more  communications  wi^h  new  doc¬ 
trines  suited  for  employment  in  atomic  war.  The  Com¬ 
bat  Development  Department  at  the  Proving  Ground 
has  been  experimenting  along  these  lines.  A  new  area 
system  of  battlefield  communication  designed  to  meet 
the  threat  of  mass  destruction  from  nuclear  attack 
is  now  in  the  planning  stages. 

Meanwhile,  the  Signal  Communications  Depart¬ 
ment  is  conducting  tests  on  both  standard  and  experi¬ 


mental  United  States  Army  Signal  Corps  equipment 
to  determine  their  future  with  the  new  look  in  defense. 
Under  atomic  attack,  the  use  of  extensive  wires  will 
not  be  practical.  More  radio  communication  is  the 
answer,  but  ways  to  put  more  channels  on  radio  fre¬ 
quency  must  be  found. 

With  the  spread-out  of  troops  under  atomic  attack, 
increased  surveillance  of  combat  areas  is  a  necessity. 
The  Combat  Surveillance  Department  of  USAEPG  is 
presently  developing  and  testing  a  surveillance  sys¬ 
tem  with  devices  on  the  ground  and  in  the  air  to 
bring  reconnaissance  and  fire  control  information  to 
the  field  commander. 

Another  important  Proving  Ground  product  is  the 
'‘Flying  Camera.”  A  high  speed  camera  is  mounted 
in  the  fuselage  of  a  remote-controlled  drone  aircraft. 
The  aircraft  is  launched  into  the  air  by  means  of 
jet  assist.  When  its;  mission  is  completed,  the  drone 
parachutes  to  the  gpund  near  the  original  launching 
site.  Its  up-to-the-minute^  pictures  are  developed, 
and  the  troops  proce^  to  hit  the  pin-pointed  areas 
of  resistance. 

i  i  i 

These  are  just  a  few  of  the  many  projects  under 
way  at  Fort  Huachuca,  helping  to  keep  our  country's 
military  offense  and  defense  the  world’s  best. 


This  is  one  of  a  series  of  ads  on  the  t(‘ehnieal 
activities  of  the  Department  of  Defense. 


FORD  INSTRUMENT  CO. 

DIVISION  OF  SPERRY  RAND  CORPORATION 
31-10  Thomson  Avenue,  Long  Island  City  1,  New  York 
Field  Soles  Offices:  Beverly  Hills,  Calif.;  Dayton,  Ohio 


ENGINEERS  of  unusual  abilities  can  find  a  future  at  FORD  INSTRUMENT  CO.  Write  for  information. 


Engineers  at  Ford  Instrument  check  out  drone  con¬ 
trol  system  for  United  States  Army  project. 
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want  to  undertake  the  costly  and  high¬ 
ly  specialized  assembly-line  produc¬ 
tion  of  all  the  electrical  and  “black 
box”  components  in  a  given  weapon 
or  weapon  system  if  he  could  readily 
obtain  these  components  from  com¬ 
panies  having  a  long  and  capable  pro¬ 
duction  experience  in  these  fields.  He 
would  not  do  this  anymore  than  he 
would  undertake  the  production  of 
specialized  machine  tools  that  his 
plant  might  require  for  a  particular 
manufacturing  task. 

Sometimes,  however,  because  he 
cannot  reasonably  obtain  elsewhere 
the  close-tolerance,  high-precision  de¬ 
vices  on  which  the  performance  and 
reliability  of  his  missile  depend,  at  a 
price  within  allowable  limits,  the  air¬ 
craft-missile  manufacturer  is  com¬ 
pelled  to  design  and  produce  the  com¬ 
ponents  himself. 

But  it  is  also  a  matter  of  Convair 
policy  that,  wherever  possible,  the  pro¬ 
duction  of  these  components — and  in 
many  cases  the  detailed  design  work 
also — is  subcontracted  to  established 
competent  electronics  manufacturers 
or  manufacturing  in  other  fields.  The 
procurement  of  “black  boxes”  nor¬ 
mally  goes  outside  the  missile-aircraft 
industry,  unless  the  missile-maker’s 
quality,  tolerance  or  durability  re¬ 
quirements  are  so  rigid  as  to  be  be¬ 
yond  the  available  capabilities  of  the 
electronics’  manufacturers. 

Convair,  in  short,  is  not  only  a 
producer  and  designer  of  airframes 
for  aircraft  and  missiles  but  also  is 
responsible  for  seeing  that  the  elec¬ 
tronic,  hydraulic,  pneumatic  and  all 
other  systems  are  integrated  satisfac¬ 
torily  and  reliably  into  these  air¬ 
frames. 

A  good  reason  why  the  aircraft- 
missile  industry’s  requirements  are 
so  much  more  exacting — and  there¬ 
fore  sometimes  exceed  the  capacity  of 
some  of  the  electronics  industry  to 
produce  missile  and  aircraft  compo¬ 
nents — is  that  these  high-performance 
weapons  subject  their  components  to 
vibrations,  G  forces  and  environ¬ 
mental  conditions  much  more  severe 
than  those  to  which  the  electronic  in¬ 
dustry  normally  has  been  accustomed. 

The  Convair  Terrier  missile,  for 
instance,  contains  only  specially  pro¬ 
cessed  and  reliable  vacuum  tubes. 
These  were  developed  by  the  electron 
tube  manufacturers  to  meet  our  spe¬ 
cial  requirements  for  components  of 
unusually  high  quality.  To  install 
such  tubes  in  an  ordinary  television 
circuit  would  be  a  wasteful  luxury, 
but  to  install  less  reliable  and  lower- 
quality  tubes  in  the  Terrier  would 
tremendously  increase  the  likelihood 
of  missile  malfunctioning  and  would 
increase  the  total  cost. 


Potentiometers  are  another  example 
of  Convair’s  extraordinary  needs.  We 
build  some  of  our  own  and  had  to 
develop  our  own  precision  manufac¬ 
turing  techniques  for  this  when  it 
proved  impractical  to  obtain  fully 
adequate  potentiometers  from  our 
suppliers.  We  intend  to  get  out  of  the 
potentiometer  business  as  soon  as  it 
is  possible. 

To  eliminate  circuit  failures  or 
missile  malfunctioning  caused  by  vi¬ 
bration,  we  are  developing  a  method 
of  encasing  electrical  harnesses  and 
connectors  solidly  in  plastic  by  an  in¬ 
jection  molding  process.  We  had  to 
develop  correlary  fluoroscopic  inspec¬ 
tion  procedures  to  assure  fail-safe 
harnesses  and  plugs.  Inspection  of 
these  assemblies  after  potting  in 
plastic  proved  impractical  by  other 
means. 

Soldering  is  one  of  the  large  manu¬ 
facturing  operations  at  Convair- 
Pomona.  One  and  a  half  million 
direct  manhours  are  spent  on  solder¬ 
ing  alone.  Each  missile  has  approxi¬ 
mately  8,000  soldered  joints.  More 
than  60  per  cent  of  these  joints  can¬ 
not  be  adapted  to  automated  printed 
circuitry,  but  we  intend  in  the  near 
future  to  produce  40  per  cent  of  the 
Terrier’s  circuits  semi-automatically. 
To  accomplish  this,  we  had  to  develop 
our  own  new  techniques  of  etching 
and  automatieaJly  soldering  our 
printed  circuits.  Better  reliability  was  . 
one  of  the  most  compelling  reasons 
why  we  turned  to  semi-automatic  cir¬ 
cuitry  production  for  the  Terrier  mis¬ 
sile.  We  could  not  obtain  the  quality 
we  needed  elsewhere  or  by  other 
methods  at  prices  we  could  afford  to 
pay. 

With  the  advent  of  new  and  faster 
missiles,  we  are  likely  to  encounter 
temperatures  so  high  we  can’t  use 
conventional  solders  and  must  develop 
really  high-temperature  materials  for 
this  purpose. 

Electronics  Concerns 

In  the  hypersonic  missiles  of  the 
future,  65  per  cent  of  our  develop¬ 
ment  effort  at  Convair-Pomona  will 
be  electronic  engineering,  with  the 
remaining  35  per  cent  apportioned 
among  structural,  mechanical  and  hy¬ 
draulic  engineering. 

At  Convair-Pomona,  56  per  cent  of 
the  engineers  on  our  payroll  today 
are  concerned  in  some  way  with  elec¬ 
tronics.  At  Convair’s  other  missile 
division — ^Convair- Astronautics  at 
San  Diego,  California,  where  the 
Atlas  Intercontinental  Ballistic  Mis¬ 
sile  is  in  pilot  production,  the  propor¬ 
tion  is  20%. 

At  Convair-SanDiego,  where  air¬ 
craft  is  the  dominant  product,  ap¬ 
proximately  25  per  cent  of  the  quali¬ 


fied  engineers  are  working  in  elec¬ 
tronics.  More  than  half  of  these  are  is 
engaged  in  research  and  development  w 
and  the  remainder  are  scattered  ti 
throughout  the  division’s  other  activ¬ 
ities.  t( 

To  broaden  its  electronic  base  and  f 
to  diversify  its  corporate  structure,  a 
Convair’s  parent  corporation.  General  ^ 
Dynamics,  in  June  1955,  acquired  \> 
and  merged  with  Stromberg-Carlson 
Company,  one  of  the  Country’s  lead-  ii 
ing  producers  of  telecommunications,  v 
sound  equipment  and  military  and  I 
industrial  electronics.  Stromberg  is 
a  great  addition  to  our  family  and  a 
fine  organization,  but  this  does  not 
change  the  need  for,  or  the  use  of, 
electronics  people  at  Pomona  or  San 
Diego. 

Electronics  is  truly  becoming  one 
of  the  most  dominant — if  not  the 
single  most  important — aspect  of  our 
industrial  output.  No  forward-look-  ( 

ing  company  engaged  in  production  | 

of  weapons  for  the  military  today  can 
overlook  the  development  of  its  elec¬ 
tronics  systems  engineering  capabil¬ 
ities  to  the  maximum  and  still  hope 
to  remain  in  the  competition;  whether 
the  parent  company  carries  an  air¬ 
frame  and/or  electronics  label,  the 
needs  for  successful  weapons  system 
development  for  our  Country  are  the 
same. 

The  anxiety  I  mentioned  in  the 
opening  paragraph  is  largely  unwar¬ 
ranted.  Much  of  the  concern  has  been 
generated  by  defense  spending  reduc¬ 
tion  and  a  feeling  of  panic  that  has 
resulted.  I  do  not  believe,  for  ex¬ 
ample,  that  the  aircraft  industry  in¬ 
tends  to  get  into  the  electronic  parts 
business.  Actually,  the  aircraft  and 
electronics  industries  have  much  more 
in  common  than  do  some  of  the  other 
major  basic  industries  that  have 
entered  the  electronics  and  the  mis¬ 
siles  fields  in  the  past  ten  years. 

In  conclusion,  I  would  like  to  re¬ 
iterate  one  major  premise.  Those  of 
us  in  the  airframe-electronics  industry 
must  work  together  to  strengthen  our 
capabilities  to  produce  these  weapons’ 
systems.  We  must  maintain  high 
standards  of  reliability  and  at  the  *' 
same  time  we  must  build  these  stand¬ 
ards  within  a  framework  of  low  cost 
production.  As  I  have  already  stated, 
w’e  at  Convair-Pomona  are  not  inter¬ 
ested  in  doing  all  our  own  electronics 
design  and  production  if  we  can  find 
a  suitable  subcontractor  who  can  do 
the  job  within  our  high  quality  con¬ 
trol  and  performance  standards. 

This  then  is  our  challenge.  Let  us 
unite  the  aircraft  and  electronics  ele¬ 
ments  and  meet  this  challenge  to¬ 
gether.  Let  us  pull  together  as 
“associates”.  .  .  .  ^ 
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The  South  of  the  story  books 
is  no  more.  Forever  “gone  with  the 
wind”  is  King  Cotton  and  the  pic¬ 
turesque  mode  of  life  he  nurtured. 

Plantations  have  given  way  to  fac¬ 
tories;  forest  lands  have  been  trans¬ 
formed  into  housing  subdivisions, 
and  farm-to-market  roads  have  been 
widened  into  super  highways  busy 
with  commerce. 

The  South  is  changed  and  chang¬ 
ing.  It  is  in  a  period  of  transition 
w  hich  began  on  the  eve  of  World  War 
II  and  which  has  no  end  in  sight. 

Like  the  rest  of  the  Nation,  the 


erates — Alabama,  Florida,  Georgia, 
Kentucky,  Louisiana,  Mississippi, 
North  Carolina,  South  Carolina  and 
Tennessee.  Now,  a  little  more  than 
111/2  years  later,  there  are  approxi¬ 
mately  5,590,000  in  operation. 

This  gain  represents  an  increase 
of  about  3,727,000  telephones  just 
since  the  end  of  the  war,  a  growth  of 
200  per  cent.  Among  the  other  Bell 
System  companies  in  other  parts  of 
the  Nation,  taken  altogether,  there 
has  been  a  119.3  per  cent  increase  in 
telephones  over  the  same  period. 

To  describe  the  growth  in  another 


the  New  .South  and 
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an  average  business  day  this  year, 
telephone  users  are  placing  an  aver¬ 
age  of  over  34,780,000  local  tele¬ 
phone  calls  and  almost  919,000  long 
distance  calls. 

To  operate  its  vast  communications 
network.  Southern  Bell  employs  about 
70,500  persons.  In  contrast,  11% 
years  ago,  the  company  had  36,731 
persons  on  its  payroll. 

At  the  present  time,  90  per  cent  of 
the  telephones  in  the  Southern  Bell 
area  are  dial-operated.  And  almost 
56  per  cent  of  the  long  distance  calls 
originating  in  Southern  Bell  ex- 
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Dixie  states  are  growing.  But  the 
South’s  advancement  appears  to  be  of 
a  different  sort  from  the  change  oc¬ 
curring  generally  throughout  the 
United  States  during  these  times  of 
great  population  growth  and  pros¬ 
perity. 

Perhaps  the  best  way  to  describe  it 
is  to  say  that  the  South  is  experienc¬ 
ing  not  just  growth  as  such.  It  is  not 
merely  increasing  in  the  things  it  al¬ 
ready  had.  The  growth  is  not  simply 
the  addition  of  more  people,  more 
factories,  more  production.  The 
transition  in  the  South  is  a  growth  in 
quality  more  than  quantity,  a  growth 
that  has  roots  deep  in  human  prog¬ 
ress  as  well  as  material  progress. 

The  significant  factor  in  the 
South’s  evolution  is  one  of  upgrad¬ 
ing.  There  has  been  a  substantial  in¬ 
crease  in  income  per  capita.  There  is 
better  education  per  capita.  And, 
most  important,  there  is  a  higher 
standard  of  living. 

All  people  in  Southern  Bell  Tele¬ 
phone  and  Telegraph  Company — 
whatever  their  jobs — are  interested 
in  and  affected  by  the  South’s  meta¬ 
morphosis.  From  it  has  come  a  con¬ 
tinuing  demand  for  more  telephone 
service.  It  means  more  calls  to  han¬ 
dle,  more  applications  for  new  serv¬ 
ice,  more  installations  and  changes, 
more  construction  work,  more  capital 
to  raise  and  invest. 

Just  how  much  has  the  telephone 
business  been  growing  in  the  South? 

At  the  beginning  of  1946,  South¬ 
ern  Bell  had  1,863,204  telephones  in 
service  in  the  nine  states  where  it  op- 
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way :  the  company  now^  has  three 
times  as  many  telephones  in  service 
as  it  had  11%  years  ago.  And  the 
gain  over  the  past  5%  years  alone 
^exceeds  the  total  number  of  tele¬ 
phones  in  service  upon  the  company’s 
65th  anniversary  in  1944. 

The  company’s  growth  has  been 
far.  more  than  had  keen  forecast 
earlier  for  the  nine  states.  In  fact,  ad¬ 
vance  estimates  of  economic  growth 
for  almost  all  businesses  in  the  South 
since  the  war  have  been  far  too  con¬ 
servative,  and  economists  continually 
have  had  to  raise  their  sights  about 
Dixie  during  the  last  decade. 

It  is  doubtful  any  prophet  could 
have  predicted  the  expressed  desire 
or  “demand”  for  telephones  that  has 
occurred  in  this  postwar  expansion. 
Yet  Southern  Bell  has  taken  care  of 
99.4  per  cent  of  all  applications  for 
service  which  have  come  to  it  during 
this  period.  At  the  present  time  about 
61  per  cent  of  the  households  in  areas 
served  by  Southern  Bell  have  tele¬ 
phones.  At  the  beginning  of  1946 
only  about  31  per  cent  had  tele¬ 
phones.  The  demand  still  is  continu¬ 
ing  at  a  heavy  pace. 

To  provide  facilities  for  this  con¬ 
tinued  and  unprecedented  increase 
in  telephones.  Southern  Bell  expects 
to  spend,  during  this  year  alone,  over 
$1,000,000  each  working  day  in  con¬ 
structing  telephone  facilities,  or  a 
total  of  almost  $300,000,000.- 

Southern  Bell  now  operates  1,082 
exchanges  in  a  territory  that  covers 
50  per  cent  of  the  land  area  of  nine 
states.  Through  these  exchanges  on 


changes  are  dialed  directly  by  op¬ 
erators. 

In  December  of  this  year  two  cities 
— DeLand,  Florida  and  Waycross, 
Georgia — are  scheduled  to  begin  use 
of  customer  direct  distance  dialing, 
for  which  equipment  now  is  being 
installed.  These  wrill  be  the  first 
Southern  Bell  exchanges  to  have  the 
service.  Meanwhile,  over  one-third 
of  Southern  Bell  telephones  use  the 
“2-5”  numbering  system,  designed  to 
fit  into  the  nationwide  plan  for  direct 
distance  dialing. 

Just  as  Southern  Bell  has  benefited 
from  the  progress  in  the  South,  it  has 
contributed  to  that  progress.  This 
year  the  company  will  pay  an  esti¬ 
mated  $285,000,000  in  wages.  And 
taxes  to  be  paid  to  local,  state  and 
federal  governments  will  amount  to 
about  $137,235,000.  In  addition,  the 
,  economy  of  the  area  has  been  affected 
^  favorably  by  the  company’s  phenome- 
•nal  construction  program  which  has 
resulted  in  the  expenditure  of  over 
$2,000,000,000  since  the  end  of  1945. 
^  Despite  all  the  changes  in  the  area’s 
economy,  the  people  of  the  South  feel 
that  the  region  has  not  yet  reached  a 
state  of  full  development  and  that 
there  are  possibilities  of  still  further 
growth. 

Southern  Bell  has  complete  faith  in 
the  South  and  its  dynamic  growth 
and  potential.  And  the  company 
hopes  to  be  able  in  the  years  ahead' 
to  continue  providing  in  full  measure 
the  telephone  service  to  help  in  that 
progress. 
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First  air-to-air  guided  missile  in 
the  Nation’s  arsenal,  the  Sperry  Spar¬ 
row  I  already  had  reached  an  ad¬ 
vanced  status  before  it  was  oflEcially 
announced  by  the  Department  of  De¬ 
fense  early  in  1954.  The  announce¬ 
ment  came  after  seven  years  of  devel¬ 
opment  by  the  Navy’s  Bureau  of 
Aeronautics  and  Sperry  Gyroscope 
Company.  Admiral  Arleigh  Burke, 
Chief  of  Naval  Operations,  credited 
“years  of  intensive  development  by 
the  Bureau  of  Aeronautics  and  Naval 
Air  Missile  Test  Center,  and  Sperry 
for  the  readiness  of  the  Fleet  with  this 
air-to-air  missile  system.” 

Developments  and  Elements 

Commenting  on  the  vastness  of  the 
technical  subjects  which  had  to  be 
mastered  in  early  guided  missile  de¬ 
velopment,  Rear  Admiral  John  E. 
Clark,  Director  of  the  Navy’s  Guided 
Missile  Division,  has  said  that  “per¬ 
haps  never  in  the  history  of  human 
endeavor  had  man  embarked  on  a 
program  of  such  magnitude  with  so 
little  to  base  his  efforts  on.  ...  In  ten 
short  years,  our  scientists  and  engi¬ 
neers  had  produced  guided  missiles 
of  amazing  performance  and  relia¬ 
bility.”  A  case  in  point,  the  Sparrow 
I  program  had  to  include  not  only 
design,  development  and  production 
of  a  “bird”  consistent  with  the  Navy’s 
peculiar  problems  of  shipboard  use, 
but  guidance  and  test  equipments, 
training  of  ground  and  air  crews,  and 
the  construction  and  operation  of  a 
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plant  specifically  for  missile  produc¬ 
tion — all  without  precedents. 

More  than  100  prototype  missiles 
had  been  constructed  and  critically 
test-flown  between  1948  and  1951,  in¬ 
cluding  air  launchings  from  Navy 
aircraft  as  early  as  1949.  Evolution¬ 
ary  models,  these  missiles  were  the 
forerunners  of  the  production  Spar¬ 
row  I  missiles  now  in  service  with  the 
Sixth  and  Seventh  Fleets  of  the  U.  S. 
Navy.  Behind  the  initial,  terse  an¬ 
nouncement  of  the  first  air-to-air  mis¬ 
sile  system,  is  a  pioneering  project 
that  began  in  1946,  when  the  Sperry 
Gyroscope  Company  was  authorized 
to  initiate  a  study  program  for  the 
development  of  an  air-to-air  guided 
missile  capable  of  intercepting  bomb¬ 
er  aircraft. 

Also  involved  were  preliminary 
studies  'and  resulting  choice  of  the 
radar  guidance  system,  missile  guid¬ 
ance  system  and  missile  aerodynamic 
configuration.  The  objective  of  the 
Sperry  Sparrow  I  Weapon  System 
was  to  defend  carrier  task  forces 
from  attack  by  enemy  aircraft 
through  the  use  of  beam-riding 
guided  missiles  launched-  from  car¬ 
rier-based  fighters.  The  probability 
of  attack  on  Naval  forces  by  high¬ 
speed  aircraft  carrying  guided  mis¬ 
siles,  as  well  as  conventional  arma¬ 
ment,  made  necessary  the  develop¬ 
ment  of  this  defensive  weapon  which 
is  capable  of  relatively  long  range 
operation  and  which  has  exceptional¬ 
ly  high  single-shot  probaJ)ility  of  kill. 
The  major  operating  elements  of  this 


weapon  system  are:  (1)  An  aircraft 
carrier  which  serves  as  a  mobile  base 
and  directs  a  fighter  to  the  vicinity  of 
the  target;  (2)  The  fighter  squadron; 
(3)  The  missile  carried  by  the  fight¬ 
er;  (4)  The  fighter  fire  control  sys¬ 
tem  which  indicates  the  course  to  be 
followed  by  the  fighter;  (5)  The 
fighter  radar  set  which  transmits  the 
beam  which  guides  the  missile,  and 
which  furnishes  data  to  the  fire  con¬ 
trol  system  for  determining  the 
course  to  be  followed  by  the  launch¬ 
ing  aircraft. 

In  addition  to  these  operational 
elements,  other  items  essential  to  sys¬ 
tem  operation,  such  as  test  equip¬ 
ment,  maintenance  bases,  logistical 
support  and  personnel  training  pro¬ 
grams,  are  parts  of  the  Sparrow  I 

Weapon  System. 

0 

*  Components 

A  major  element  of  the  Weapon 
System,  the  Sparrow  I  is  a  supersonic 
air-to-air,  beam  rider  type  of  guided 
missile.  The  missile  consists  of  a 
fuze  and  warhead,  a  source  of  hy¬ 
draulic  and  electrical  stored  energy, 
a  guidance  system  and  a  rocket  mo¬ 
tor,  all  packaged  in  an  8-inch  diame¬ 
ter,  12^-foot  cylindrical  body  with 
a  pointed  ogival  nose.  The  arrange¬ 
ment  of  wings  and  tail  fins  is  a  crui- 
form  configuration  and  provides  for 
missile  maneuverability  in  any  di¬ 
rection  without  the  necessity  of  bank¬ 
ing  the  airframe  for  a  turn,  as  with 
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The  first  air-to-air  missile  in  the  Nation* s  arsenal,  the  Sparrow  /  has  seen  service 
with  the  Navy  s  Sixth  and  Seventh  Fleets.  Until  now,  the  only  information  re- 


convenlional  aircraft.  The  assembled 
missile  weighs  about  300  pounds. 

Arming  The  Fighter 

The  Sparrow  I  is  carried  external¬ 
ly  under  the  wings  of  jet  fighter  air¬ 
craft.  The  fighter  is  equipped  with 
airborne  guidance  radar  and  is  armed 
with  four  missiles.  These  jet  aircraft 
operate  from  both  carriers  and  shore 
bases  and  are  effective  at  all  opera¬ 
tional  altitudes  against  high-speed  jet 
bombers,  fighters  and  certain  mis¬ 
siles. 

In  tactical  flight  operations,  enemy 
aircraft  are  picked  up  by  the  airborne 
radar  and  Sparrow  I  missiles  are 
launched  by  the  fighter  and  con¬ 
trolled  by  a  guidance  system  that 
“looks  through  clouds”  and  places 
the  missile  squarely  on  the  target. 

Guidance  And  Control  System 

The  guidance  and  control  system 
provides  the  capability  for  the  mis¬ 
sile  to  alter  its  flight  path  and  inter¬ 
cept  an  evasive  target.  Elements  of 
the  system  function  as  the  brains, 
nerves  and  muscles  of  the  guided 
missile.  The  initial  flight  path  for 
Sparrow  I  is  controlled  by  inertial 
elements  which  include  both  ac¬ 
celerometers  and  gyroscopes.  The 
later  phase  of  flight  for  Sparrow  I  is 
controlled  by  beam  signals,  and  the 
missile  follows  the  axis  of  the  radar 
beam  to  the  target. 

The  principal  elements  of  the  guid¬ 
ance  and  control  system  are: 

(a)  Multi-axis  gyroscopes  and  ac¬ 
celerometers. 

(b)  Missile  antenna  and  receiver 
for  detecting  the  intelligence 
in  the  guidance  beam. 

(c)  Missile  computing  circuits  to 
shape  the  signals  to  obtain 
precise  and  stable  beam  rid- 
ing. 

(d)  Servomechanisms  for  posi¬ 
tioning  the  wings  of  the  mis¬ 
sile  as  required  for  maneuver¬ 
ing  in  flight. 

These  elements  are  packaged  in  a 
number  of  unitized  separate  assem¬ 
blies  in  order  to  facilitate  manufac¬ 
ture,  test  and  field  servicing.  Both 
the  mechanical  and  the  electronic 
components'  are  packaged  to  form 
complete  functional  assemblies.  This 
greatly  facilitates  the  preparation  of 
specifications  on  a  logical  basis  for 
each  element,  and  it  simplifies  system 


checkout  and  maintenance  for  the 
missile. 

Extensive  flight  tests  have  shown 
that  the  complete  assembly  is  highly 
reliable  under  the  rugged  environ¬ 
mental  conditions  of  missile  launch¬ 
ing  and  flight. 

Power  Supplies 

The  power  supplies  for  Sparrow  1 
include  battery  sources  for  electrical 
energy  and  a  high-pressure  hydraulic 
accumulator  for  the  mechanical  en¬ 
ergy  required  to  position  the  wings. 
Both  supplies  are  designed  with  ade¬ 
quate  capacity  to  furnish  the  energy 
required  for  the  duration  of  the.  flight 
of  the  missile. 

Sparrow  I  Rocket  Motor 

The  rocket  motor  is  the  source  of 
energy  which  provides  the  thrust  that 
gives  the  missile  the  velocity  incre¬ 
ment  over  its  launching  speed.  Thrust 
on  the  missile  in  the  forward  direc¬ 
tion  results  from  the  reaction  of  the 
hot  gases  ejected  at  high  velocity. 

The  motor  is  packaged  to  form  a 
smooth  cylinder  that  is  a  section  of 
the  missile’s  body.  It  consists  of  three 
major  components;  namely,  the  case, 
the  propellant  grain  and  the  igniter 
assembly.  The  case  is  a  thin-walled 
metal  cylinder  with  an  attachment 
mechanism  to  the  forward  section  of 
the  missile,  and  with  a  nozzle  which 
directs  the  high-velocity  gases  aft. 
The  high-energy  propellant  uses  so  lid 
concentric  grains  with  a  plastic  hasp 
which  burn  uniformly,  and  thereby 
gives  a  steady  thrust  to  the  missile. 
The  chemical  composition  of  the 
grain  provides  an  oxidizing  agent, 
and  therefore,  burning  rate  essenti¬ 
ally  is  independent  of  altitude. 

The  igniter  assembly  fits  into  the 
forward  section  of  the  motor  and  is 
triggered  by  an  electrical  impulse. 
The  grain  of  the  motor  is  fired  in  a 
fraction  of  a  second  by  action  of  the 
igniter  and  a  large  uniform  thrust  is 
generated  immediately. 

Warhead  System  For  Sparrow  I 

The  purpose  of  the  warhead  system 
is  to  provide  the  maximum  proba¬ 
bility  of  kill  when  the  Sparrow  I  in¬ 
tercepts  the  target.  The  kill  must  be 
positive  and  immediate  in  order  to 
eliminate  the  possibility  of  a  crippled 
enemy  aircraft  completing  its  bomb¬ 
ing  run  before  crashing  into  the  sea. 
With  this  as  an  objective,  a  signifi¬ 


cant  part  of  the  missile’s  weight  and 
volume  is  allocated  to  this  payload. 

The  warhead  assembly  for  Spar¬ 
row  I  includes  three  major  elements; 
namely,  ~ 

(a)  The  safety  and  arming  mech¬ 
anism  which  provides  positive 
safety  of  life  for  ground,  ship¬ 
board  and  flight  personnel  un¬ 
der  all  conditions  of  environ¬ 
ment  and  handling. 

(b)  The  fuze  which  detonates  the 
warhead  at  target  intercep¬ 
tion. 

(c)  The  warhead  which  includes 
an  igniter  and  explosive  as¬ 
sembly  which,  when  detonat¬ 
ed,  will  kill  the  target. 

Flight  Of  Sparrow  I 

The  Sparrow  I  missile  is  launched 
when  the  pilot  of  the  fighter  aircraft 
closes  the  firing  switch.  This  action 
sends  to  the  missile  an  electrical  pulse 
which  ignites  the  rocket  motor.  The 
resultant  thrust  propels  the  missile 
forward  relative  to  the  launching 
rack  and  the  missile  quickly  attains  a 
speed  significantly  greater  than  that 
of  the  carrying  aircraft.  By  motor 
burnout,  which  occurs  within  seconds 
after  launching,  the  missile’s  velocity 
is  twice  to  three  times  the  speed  of 
sound.  This  is  in  excess  of  1500  miles 
per  hour.  When  attacking  an  enemy 
target,  the  missile  either  is  launched 
singly  or  several  missiles  are  launched 
rapidly  in  sequence. 

In  flight,  the  missile  has  the  capa¬ 
bility  of  altering  its  path  by  deflect¬ 
ing  control  surfaces.  Initially  after 
launching,  the  trajectory  of  Sparrow 
I  is  controlled  by  inertial  guidance. 
In  the  later  phase  of  flight,  the  wings 
of  the  missile  deflect  in  response  to 
guidance  signals  from  the  radar  beam 
which  is  pointed  at  the  target.  Ac¬ 
cordingly,  it  is  said  that  the  missile 
“rides  the  beam”  and  Sparrow  I  is 
classified  as  a  “beam  rider”  missile. 
Because  the  guidance  beam  is  posi¬ 
tioned  precisely  in  the  direction  from 
the  launching  aircraft  to  the  target, 
the  missile  is  guided  along  a  trajec¬ 
tory  which  leads  to  an  interception 
even  under  evasive  action.  The  ac¬ 
curacy  and  reliability  of  Sparrow  I  in 
flight  has  been  proven  by  hundreds 
of  instrumented  launchings  where 
precise  observations  were  recorded. 

For  the  production  of  the  Sparrow 
I  missile,  Sperry  Farragut  Company, 
Division  of  Sperry  Rand  Corporation, 
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was  organized  in  June  1951,  to  fcuild, 
equip  and  operate  a  naval  industrial 
reserve  aircraft  plant  for  the  Navy’s 
Bureau  of  Aeronautics. 

The  plant,  fully  air-conditioned 
and  including  an  electrostatic  air¬ 
filtering  system,  consists  of  an  en¬ 
closed  factory,  laboratory,  service 
and  office  areas  totaling  537,000 
square  feet. 

The  factory  was  laid  out  essentially 
on  a  production  flow  basis  with  raw 
materials  and  purchased  parts  re¬ 
ceived  at  one  end  of  the  factory  floor 
and  finished  products  shipped  from 
the  opposite  end  of  the  building. 

Missile  Manufacture 

Sparrow  I  production  by  the 
Sperry  Farragut  Company,  at  Bristol, 
Tennessee,  consists  of  the  manufac¬ 
ture,  inclusive  of  factory  test,  of  the 
complete  guidance  and  control  sec¬ 
tion,  electrical  and  hydraulic  power 
assemblies,  and  the  airframe  of  the 
missile.  The  rocket  motor,  fuze  and 
warhead,  which  comprised  the  bal¬ 
ance  of  the  missile  configuration,  is 
procured  by  the  Navy  directly  from 
other  prime  contractors  for  eventual 
assembly  to  guidance  and  control, 
and  power  sections  at  naval  field 
installations  or  aboard  ship. 

Factory  layout  provides  for  a  pur¬ 
chased  material  holding  and  check¬ 
ing  area  inside  the  plant.  From  this 
area,  entire  lots  are  routed  to  adja¬ 
cent  incoming  material  quality  con¬ 
trol  stations  for  inspection  and  test. 
Completely  equipped  mechanical  in¬ 
spection,  electrical  test,  and  materials 
testing  laboratories  in  the  plant  vari- 
fied  conformance  of  incoming  mate¬ 
rial  with  purchase  specifications. 

The  detail  parts  of  the  missile  in¬ 
clude  not  only  commercially  available 
items  such  as  hardware,  resistors, 
capacitors  and  tubes,  but  also  many 
parts  designed  specifically  for  Spar¬ 
row  I.  Accordingly,  the  machine 
tools  and  production  equipment  in 
the  plant  are  devoted  largely  to  the 
manufacture  of  the  special  detail 
parts.  The  fabrication  of  these  parts 
involved  machining  of  castings  and 
forgings,  turning,  and  sheet  metal 
work. 

To  facilitate  operations  on  the 
major  categories  of  machining  work, 
two  principal  machining  areas  were 
established.  These  are  designated, 
respectively,  as  the  “casting  line”  and 
the  “turning  line.”  The  sheet  metal 


shop  handled  the  relatively  small  vol¬ 
ume  of  punch  press  and  sheet  metal 
extrusion  work  required  for  missile 
parts. 

Airframe  shells  are  machined  in  a 
special  area  that  is  tooled  to  handle 
the  relatively  larger  aluminum  and 
magnesium  castings  and  extrusions 
from  which  the  control  and  hydraulic 
power  sections  of  the  airframe  are 
fabricated. 

Although  the  majority  of  trans¬ 
formers  required  for  the  missile  are 
sub-contracted  to  capable  manufac¬ 
turers  in  this  field,  a  critical  group  of 
transformers  is  manufactured  in  the 
plant,  as  are  all  required  special  coils 
and  gyroscope  stators. 

Assembly,  Inspection  And  Test 

Purchased  and  manufactured  detail 
parts  are  released  from  stores  to  the 
assembly  lines  and  areas  in  quantities 
and  types  compatible  with  the  block 
of  missiles  to  be  manufactured.  Manu¬ 
al  assembly  lines  and  areas  are  estab¬ 
lished  for  distinctive  types  of  work, 
i.e.,  electrical  assembly,  wire  prepa¬ 
ration,  transformers  and  coils,  assem¬ 
bly  of  gyroscopes  and  hydraulic  as¬ 
sembly.  Within  the  electrical  assem¬ 
bly  area,  separate  lines  are  estab¬ 
lished  for  the  production  of  individ¬ 
ual  units,  such  as  servo  amplifiers 
and  guidance  amplifiers. 

Gyroscopic  and  hydraulic  assem¬ 
bly,  inspection,  and  test  operations 
are  conducted  in  “super-clean”  en¬ 
closed  areas  established  exclusively 
for  such  work. 

Final  missile  assembly  is  effectively 
keyed  to  the  receipt  of  components 
from  the  respective  lines  and  areas. : 
To  this  extent,  all  component  assem-' 
bly  lines  served  as  “feeders”  for  the 
final  missile  assembly  line  and  com¬ 
ponents  are  stocked  at  the  latter  line 
rather  than  in  a  separate  storeroom. 
Overhead  materials-handling  equip-  . 
ment  is  employed  to  facilitate  final 
missile  assembly  and  delivery  to  and 
from  system  test. 

Final  missile  production  testing  is 
conducted  on  all  missiles  in  a  se¬ 
quence  which  provided  for  both  static 
and  dynamic  performance  checks  be¬ 
fore,  during  and  after  exposure  to 
simulated  firing  shock  and  flight 
vibration.  Several  missiles  from  each 
month’s  production  are  selected  for 
comprehensive  environmental  tests 
following  the  initial  factory  accept¬ 
ance  tests.  These  “samples”  are  sub- 
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is  the  first  to  be  cleared  by 
a  complete  missile  system. 

jected  to  altitude,  temperature,  and 
vibration  tests  in  the  plant’s  environ¬ 
mental  laboratory.  Additionally,  mis¬ 
siles  are  also  selected  each  month  for 
air  launching  at  the  Naval  Air  Missile 
Test  Center  and  achievement  of  a 
specified  high  reliability  and  accu¬ 
racy  is  a  further  condition  of  final 
acceptance  of  production  output. 

Reliability  And  Quality  Control 

Missile  reliability  engineering  and 
production  quality  control  efforts  are 
closely  coordinated  to  provide  an 
effective  system  of  factory  and  field 
failure  reporting  and  analysis. 

The  quality  control  policies  aijd 
practices  employed  in  the  production 
of  Sparrow  I  missiles  directly  re¬ 
flected  management’s  keen  awareness 
of  the  quality  requirements  which 
are  essential  in  the  production  of  re¬ 
liable  guided  missiles.  In  recogni¬ 
tion  of  the  severe  environmental  con¬ 
ditions  and  unusually  high  reliability 
requirements  in  a  guided  missile,  pur¬ 
chased  functional  components,  such 
as  potentiometers,  resistors,  capaci¬ 
tors,  and  relays,  are  100%  tested  to 
specifications  before  acceptance  for 
product  use.  Electron  tubes  are 
100%  microscopically  and  electrically 
tested  before  and  after  a  combined 
burn-in  and  vibration  cycle. 

To  insure  uniform  and  efficient 
checking  for  conformance  with  speci¬ 
fications,  all  inspection  and  test  oper¬ 
ations  are  performed  in  accordance 
with  detailed  check  lists  and  proced¬ 
ures.  Continuous  direct  liaison  be¬ 
tween  inspection  and  manufacturing 
supervision,  as  well  as  weekly  sum-' 
mary  reports,  assured  prompt  action 
to  correct  below  standard  workman- 
;  ship  trends. 

The  Sparrow  I  marks  an  epoch  in 
missilry.  The  system  represents  a 
major  accomplishment  in  guided  mis¬ 
siles  by  the  U.S.  Navy  and  Sperry. 
Significant  steps  in  the  program  in¬ 
clude  conception  and  design  of  the 
missile  and  its  guidance  system, 
prototype  missile  manufacture  and 
successful  flight  test,  construction  and 
operation  of  a  plant  specifically  for 
missile  production,  and  service  evalu¬ 
ation  and  acceptance  of  the  produc¬ 
tion  Sparrow  I  Weapon  System. 

The  major  objectives  of  the  project 
have  been  to  achieve  an  effective 
weapon  system  with  an  accurate  and 
reliable  missile  designed  to  be  manu- 

.  .  {Continued  on  page  51) 
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To  voice  tlie  world’s  newest  submersibles 


The  shipboard  and  battle-announcing  needs  of  a 
submarine  pose  problems  that  just  “standard” 
equipment  can’t  meet. 

Exceptional  ruggedness  is  required,  both  to 
withstand  shock  and  to  resist  heat,  humidity,  and 
salt  moisture. 

Power  must  be  adequate,  yet  compressed  into 
the  smallest  possible  space. 

Dependability  is  relative  to  such  factors  as 
cruise  distances  never  before  attempted  by  under¬ 
water  craft. 

An  example  of  products  meeting  such  prob¬ 


STRO 


lems  is  found  in  the  announcing  equipment 
aboard  the  atomic-powered  Nautilus  and  Sea- 
wolf,  built  by  our  associate  division.  Electric 
Boat,  and  “voiced”  by  Stromberg- Carlson.  Here 
standard  components  were  re-designed  to  the 
special  conditions  involved.  On  the  Nautilus,  to 
date,  our  equipment  has  logged  more  than  60,000 
nautical  miles  without  difficulty  of  any  sort. 

-  Similar  equipments  also  serve  the  land  and  air 
arms  of  our  country’s  military  forces  and  give 
evidence  of  equal  dependability  under  the  special 
conditions  for  which  they  were  designed. 


C-CARLSO 


Ctneral  Offices  and  Factories  at  Rochester,  N.  V.-West  Coast  plants  at  San  Diego  and  Los  Angeles,  Calif. 
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Editor’s  Note: 

The  quality  control  standards,  as  established  by  Cap- 
tain  Richards  in  this  article,  hare  received  recognition 
from  the  U,  S.  Air  Force  and  are  now  in  use  by  the 
National  Security  Agency,  Strategic  Air  Command  and 
the  Air  Materiel  Command.  Recently  Captain  Richards 
received  special  commendation  for  his  work  from  Head¬ 
quarters,  Airways  and  Communications  Service. 
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Figure  !•  Quality  Standard  lor  Single  Sideband  Radiotelephone 

Service. 


TYRE  Of 
OPERATION 


Relay*to 
Relay  and 

Relay-to*> 

Trib^ary 

Station. 


TOTAL  DISTORTION 
OF  INCOMING  SIGNAL 
FROM  DISTANT  END 

ACTION  REQUIRED 

Less  than  5% 

'V  ^ 

Circuit  acceptable:  no  action 
rmpiired. 

Between  5%  and  10% 

Marginal:  monitoring  retired. 

Above  10%  ' 

Seize  circuit  If  constant  for 
two  minutes;  Investigate  trans¬ 
mission  path  and,  equipment. 

Tributary  to 
First  Relay 
Having  a 
CTCF. 


Between  10%  and  25% 


Above  25% 


Circuit  acceptable;  no  action 
required. 


Mai^inai;  constant  monitoring 
required. 


Seize  circuit  if  constant  for 
two  minutes:  investigate  trans- 
mimion  patb  and  equipment. 
Source  of  trouble  must  be 
eliminated  prior  to  restoring 
circuit  to  traffic.' 


Figure  2.  Qualify  Control  Standard  lor  NoR*Cryptographic  and  OH- 
^  Line  Cryptographic  Operation. 


FROM  POINT 
OF  ORIGIN  Ti 
DISTANT 
RECEIVING 
STATION 


TOTAL  DISTORTION 
OF  INCOMING  SIGNAL 

ACTION  REQUIRED 

Less  than  5% 

Circuit  acceptable:  no  action 
required. 

Between  5%  and  10% 

Marginal:  constant  monitoring 
required. 

Above  10% 

Seize  circuit  if  distortion  is 
constant  for  two  minutes;  in* 
vestigate  transmission  '  path 
and  equipment.  ,  Source  of 
trouble  must  be  eliminated 
prior  to  'restoring  circuit  to 
traffic. 

TYPE  OF 
DISTORTION 

TYPE  OF 
EQUIPMENT 

BIAS 

Transmitter*  Distribu¬ 
tor  TT-21  or  XD-8d 
class  and  the 
AN/TCC-l, 

AN/FCC-38  and 
AN/FCC-39  class 

Switched  CombinaHon 
produced  by  the 
119C1 

Page  Printers  and 
Reperforators 

Bias  (Transmit) 
Switched  Combination 
produced  by  the 
119C1  (Receive) 

Crypto  Devices  (SSM- 
3,  SSM-33,  TT.160/* 
FC,  etc.) 

Total 

Relays 

Fortuitous^ 

Electronic  Devices 

Fortuitous* 

VF  Carrier  Channels 

Fortuitous* 

Keyboards  of  M-15» 
M-19,  or  M-28 

Fortuitous* 

T  ransm  i  tter  -  Distri  bu- 
tor  TT-21  or  XD-86 
class  and  the 
AN/TCC-1. 

AN/FCC-38.  and 
AN/FCC-39  Class 

QUALITY  STANDARD  ^ 


TRANS* 

MITTiNC  RECEIVING 
TOLERANCE  TOLERANCE 


BQ  to  35% 


25  .  to  30% 


*Tliis  fortuitous  distortion  is  the  peak  figure  for  a  two-minute  sample  of 
random  keying. 


Figure  4.  In-Station  Quality  Standards. 
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Transceiver  Data  Unk  Operation. 


Relay-to-relay  operation  within  the  Stratcom  System 
can  meet  this  requirement  today;  however,  many  Air 
Force  Tributary  stations  cannot.  Figure  2  is  a  table  of 
the  quality  standards  used  for  clear  text  and  off-line 
cryptographic  operation  within  the  Stratcom  System. 
Since  a  signal  from  a  tributary  station  is  permitted  to  ar¬ 
rive  at  the  first  technical  control  point  (CTCF)^  with  a 
maximum  of  25%  total  distortion^,  it  must  be  regenerated 
or  reperforated  before  it  is  transmitted  to  either  another 
tributary  or  to  the  distant  relay.  This  is  necessary  since 
the  signal  must  arrive  at  the  distant  end  at  not  more  than 
10%  total  distortion.  Although  25%  total  distortion  ar¬ 
riving  from  a  tributary  is  acceptable  for  clear  text  and 
off-line  cryptographic  operation,  it  is  not  acceptable  for 
either  on-line  cryptographic  or  transceiver  data  link  I  DP 
(Integrated  Data  Processing)  radio  transmission.  On¬ 
line  cryptographic  equipment  and  transceiver  data  link 
equipment  will  not  stay  in  “set”  when  the  total  distortion 
on  radio  circuits  exceeds  10% ;  therefore.  Figure  3  is  the 
Air  Force  standard  for  these  two  techniques. 

The  quality  standard  illustrated  in  Figure  2  is  used  by 
all  Stratcom  technical  controllers  as  the  quality  standard 
for  all  off-line  and  clear  text  traffic  arriving  at  their  sta¬ 
tion.  However,  these  controllers  also  use  in-station  stand¬ 
ards  which  are  illustrated  by  Figure  4.  These  in-station 
standards  are  used  when  a  technical  controller  looks  back 
into  his  own  Stratcom  relay  equipment.  If  the  equip¬ 
ment  being  tested  exceeds  the  limits  prescribed  in  Figure 
4,  it  is  defective  and  is  not  used  for  traffic. 

Although  AACS  bases  its  printed  information  quality 
control  standard  on  total  distortion,  an  understanding  of 
the  components  of  total  distortion  is  essential  in  order  to 
interpret  the  Stratcom  System  performance.  This  re¬ 
quirement  becomes  apparent  when  the  Stratcom  techni¬ 
cal  controllers  determine  trouble  locations  on  transmis¬ 
sion  paths  used  for  transceiver  data  link  and  on-line  cryp¬ 
tographic  operation.  Figure  5  illustrates  the  components 
of  teletypewriter  distortion  as  used  by  AACS;  the  terms 
used  in  this  figure  are  defined  below. 

Total  Distortion:  The  total  of  all  forms  of  signal  distortion 
is  cumulative  and  is  known  as  total  distortion.  A  signal 


^CTCF  is  the  abbreviation  for  the  Channel  and  Technical 
Control  Facility  which  is  the  unit  within  a  Stratcom  sta¬ 
tion  that  is  charged  with  the  responsibility  of  controlling 
the  quality  of  the  System. 

^Twenty-four  percent  total  distortion  is  the  same  as  the 
Bell  System  coefficient  10. 


having  marking  bias  (all  tnarks  lengthened  and  all  spaces 
shortened)  in  one  link  of  a  teletypewriter  transmission 
system  and  spacing  bias  (all  spaces  lengthened  and  all 
marks  shortened)  in  another  portion  of  the  system  could 
actually  have  less  total  distortion  at  the  distant  receiving 
point  than  at  test  points  along  the  system  due  to  the  can¬ 
cellation  effects  of  bias  distortion. 

Systematic  Distortion:  The  term  systematic  distortion  is 
used  to  denote  the  periodic  or  constant  distortion,  such  as 
bias  or  characteristic  distortion,  and  is  the  direct  opposite 
of  fortuitous  distortion. 

t 

Fortuitous  Distortion :  The  random  displacement,  splitting 
and/or  breaking  up  of  the  mark  and  space  elements. 

Bias  Distortion:  The  uniform  lengthening  or  shortening 
of  the  mark  or  space  elements,  one  at  the  expense  of  the 
other. 

Characteristic  Di^ortion:  The  repetitive  displacement  or 
disruption  peculiar  to  specific  portions  of  a  signal.  There 
are  two  types  of  characteristic  distortion;  line  character¬ 
istic  distortion  and  equipment  characteristic  distortion. 

End  Distortion :  A  special  type  of  telegraph  signal  distor¬ 
tion  created  for  testing  purposes.  It  has  the  effect  of  ad¬ 
vancing  or  delaying  the  end  of  each  marking  impulse  with 
respect  to  the  beginning  of  the  character  cycle  or  the 
initial  mark  to  space  transition. 

The  test  equipments  used  today  to  quality  control  the 
Stratcom  System  are  adequate  but  cumbersome.  Al¬ 
though  these  equipments  are  also  used  in  industry,  their 
intent  and  design  is  to  provide  “after  the  fact”  informa¬ 
tion.  A  technician  today,  using  these  test  equipments,  is 
always  looking  for  the  trouble  after  it  occurred.  This 
technique  is  obsolete  in  the  jet  age  and  in  its  place  the 
Air  Force  is  looking  for  “before  the  fact”  information. 
Soon  to  be  incorporated  within  the  Stratcom  System  are 
automatic  telegraph  distortion  monitors  and  continuity 
signals  recognizers.  These  electronic  units  will  recognize 
marginal  circuitry  prior  to  its  development  into  an  out- 
of-service  condition.  In  this  way,  the  Stratcom  technical 
controllers  will  prevent  the  unnecessary  chaos  that  accom¬ 
panies  an  out-of-service  condition.  Dials  on  these  distor¬ 
tion  monitors  will  be  set  at  the  marginal  value  of  the  total 
distortions  indicated  in  Figures  2  and  3,  and  alarms  will 
sound  when  the  Stratcom  circuitry  degrades  to  these 
values.  Thus,  the  Stratcom  System  will  be  quality  con¬ 
trolled  electronically  and  will  provide  the  technician  with 
“before  the  fact”  information. 


AFCEA  1958  CONVENTION 

Washington,  D.  C.  Sheraton  Park  Hotel  June  4,  5  and  6 

(Wednesday,  Thursday  &  Friday) 

I 

Programs  &  Exhibits  All  At  The  Sheraton  Park 

Sessions:  Top  Level  from  Industry  &  Government 
Objective:  Biggest  Communications  &  Electronics  Show  Held  in  Washington 

Tours  —  Luncheons  —  Reception  —  Banquet  —  Top  Flight  Speakers 
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Almost  every  day  those  of  us  in  ing  this,  the  Chief  of  Research  and  traffic  control,  combat  surveillance, 

the  electronics  field  learn  of  new  de-  Development,  Office  of  the  Chief  of  communications,  countermeasures 

vices  and  equipment  that  radiate  elec-  Staff,  directed  the  Chief  Signal  Officer  and  radar-IFF-missiles.  Air  Force 

tromagnetic  energy.  We  also  hear  of  to  conduct  a  study  in  order  better  to  and  Navy  requirements  also  had  to 

increased  power  for  radars  and  vast  understand,  measure  and  control  the  be  considered. 

new  high  power  communications  problem  of  electromagnetic  spectrum  (2)  Synthesize  the  individual  sub¬ 
systems.  Taken  together^  these  only  crowding.  The  Chief  Signal  Officer  systems  into  an  over-all  signal  com- 

intensify  the  already  difficult  problem  directed  the  Commanding  General  of  plex  that  will  be  non-interfering.  To 

of  efficient  spectrum  utilization.  the  U.  S.  Army  Signal  Engineering  be  taken  into  account  were  such  items 

There  is  only  one  frequency  spec-  Laboratories  at  Fort  Monmouth,  N.  as  frequency  allocation  engineering, 

trum,  and  it  is  literally  bulging  with  J.,  to  establish  a  project  investigating  interference  criteria,  design  limita- 

users.  From  a  military  standpoint,  this  problem.  This  effort  is  known  as  tions  for  future  equipments,  types  of 

(Figure  1,  page  23),  the  Army  sig-  Project  Monmouth.  modulation,  wave  propagation  limita- 

nal  system  must  be  compatible  with  The  first  phase  of  Project  Mon-  tions,  power  requirements,  and  fre- 
Air  Force  and  Navy  systems  and  at  mouth  (now  called  Project  Mon-  quency  assignment  techniques  con- 

the  same  time,  essential  civilian  re-  mouth  I)  involved  a  theoretical  sidering  density,  location,  and  tacti- 

quirements  cannot  be  neglected.  On  study  of  the  electronic  complex,  con-  cal  deployment  of  equipment, 
top  of  this,  the  enemy  can  be  counted  sidering  existing  equipments  de-  (3)  Evaluate  the  signal  complex 

on  to  provide  both  intentional  and  ployed  in  a  tactical  situation.  Project  which  has  been  devised  for  any  fore- 

unintentional  interference.  Monmouth  I  showed  a  considerable  seeable  tactical  situation.  This  re- 

Modern  warfare  will  require  great-  mutual  interference  problem  and  quired  analyzing  it  for  non-interfer- 

ly  increased  emphasis  on  communica-  came  up  with  recommendations  to  ence,  feasibility,  and  applicability,  in 

tions  and  non-communications  sys-  reduce  this  interference.  This  was  order  to  present  as  comprehensive  a 

terns.  In  the  Field  Army  Area,  in-  during  the  summpr  of  1955.  statement  as  possible  for  the  nature, 

creased  requirements  are  generated  With  the  magnitude  of  the  present  degree,  and  seriousness  of  any  inter- 

by  the  present  day  needs  for  combat  problem  established,  a  second  phase  ference  and  to  recommend  areas  for 

surveillance,  for  the  conduct  of  elec-  of  the  project  was  started.  The  ob-  future  study. 

tronic  warfare,  for  many  new  types  jective  of  Project  Monmouth  II  was  A  working  group  representing  in- 

of  radars,  and  for  air  navigation  and  to  attempt  to  find  ways  to  reduce  the  dustry,  universities,  and  Government 

traffic  control.  All  these  in  turn  gen-  areas  of  interference  among  elec-  agencies,  receiving  technical  and  ad- 

erate  a  pyramid  of  additional  com-  tronic  equipments  in  the  Army  of  the  ministrative  guidance  from  USASEL, 

munications  requirements.  future.  Considered  were:  was  divided  into  sub-groups  to  study 

In  a  recent  article  entitled,  “What  (1)  Better  frequency  assignment  various  aspects  of  the  problem.  These 

Price  Frequencies”  (Signal,  Janu-  techniques.  (2)  Optimum  balance  of  sub-groups  set  about  the  task  of  sys- 

ary  1957),  Major  General  Alvin  L.  frequency  allocation  versus  tactical  tematically  proceeding  from  a  de- 

Pachynski,  USAF,  very  lucidly  requirements  of  the  equipments.  (3)  scription  of  future  tactical  concepts 

pointed  out  “. .  .  .  the  solution  (to  the  Communication  network  systems  con-  for  a  field  army  to  a  detailed  analy- 

problem  of  shortage  of  spectrum  cepts  (including  time-sharing  and  sis  of  the  spectrum  utilization  prob- 

space)  lies  in  the  establishment  of  common-user  methods).  (4)  Appro-  lem. 

long  term  objectives  rooted  in  tech-  priate  methods  of  modulation.  (5)  The  method  of  solution  used  in 

nological  progress  and  which,  among  Appropriate  propagation  techniques.  Project  Monmouth  II  is  shown  in 

other  things,  must  take  equipment  (6)  Methods  for  the  design  of  equip-  Figure  2  (page  23) .  The  study  start- 

obsolescence  into  account.  The  sue-  ments  to  result  in  non-self-jamming.  ed  with  certain  facts  shown  as  “Giv- 

cessful  achievement  of  those  long  (7)  Other  means  to  avoid  or  mini-  ens”  which  included  information  on 

term  goals  is  dependent  on  a  joint  mize  mutual  intereference.  tactical  concepts  of  our  own  forces .. 

awareness  by  all  of  us  of  the  problem  To  meet  these  objectives,  the  scope  and  of  enemy  forces,  and  a  knowl- 

that  exists  today.”  of  this  study  was  to:  edge  of  environment  in  which  the  sys- 

This  problem  is  not  lessening.  It  (1)  Survey  and  estimate  systems  tern  would  have  to  function.  A  detailed 

is  increasing  by  leaps  and  bounds.  requirements  of  the  Arm)^  of  the  fu-  study  was  made  of  communications 

Moreover,  present  concepts  envision  ture.  This  task  required  determining  and  non-communications  requirements 

a  great  increase  in  the  number  of  the  number  of  channels,  distances  be-  from  the  organizational  and  opera- 

electronic  devices  concentrated  in  a  tween  echelons,  equipment  density,  tional  complex  of  the  future  Field 

relatively  small  area  in  support  of  a  employment  by  the  using  organiza-  Army.  If  one  could  listen  in  on  the 

tactical  and  strategical  operation,  tion,  weight  and  size  limitations,  and  conversation  of  the  group  consider- 

which  could  result  in  intolerable  in-  other  limiting  factors  for  the  follow-  ing  the  operational  requirements  of  a 

terference  among  equipments.  Realiz-  ing  sub-systems:  Air  navigation  and  communications  system,  one  would 


20 


SIGNAL.  NOVEMBER,  1957 


hear  such  expressions  as  “need  lines,” 
“call-minutes”  and  “link  lengths.” 
Important  areas  of  consideration  in¬ 
cluded  trafl&c  analyses,  circuit  loading 
and  the  number  of  voice  channels. 

In  the  non-communications  group, 
the  sub-group  considering  the  air 
navigation  and  traffic  control  require¬ 
ments  discussed  such  functions  as 
within  army  area  air  lifts,  area^  cas¬ 
ualty  evacuation,  aerial  observation, 
close  support,  and  operational  re¬ 
quirements  in  terms  of  volume  of  traf¬ 
fic,  urgency,  type  of  aircraft  and  dis¬ 
tances  to  be  covered.  Other  sub¬ 
groups  considered  the  operational  re¬ 
quirements  of  their  own  sub-systems 
and  made  similar  investigations  and 
studies. 

At  this  point  in  the  solution,  the 
systems  concepts  to  satisfy  the  com¬ 
munications  and  non-communications 
requirements  were  considered.  For 
communications,  the  pros  and  cons 
of  area  coverage  radio  relay  and 
radio  central  systems,  net  systems, 
and  point-to-point  systems  were  de¬ 
veloped.  In  choosing  the  system  to 
match  the  desired  service,  no  single 
concept  completely  satisfied  the  com¬ 
munications  requirements  of  the  fu¬ 
ture  Field  Army.  Therefore,  a  num¬ 
ber  of  systems  capable  of  handling 
the  communications  requirements  of 
the  combat  and  support  organizations 
were  integrated. 

The  Systems  Design  Group  con¬ 
cerned  itself  with  the  more  basic, 
generalized  phases  of  an  integrated 
signal  system,  many  of  these  aspects 
having  been  previously  enumerated 
in  the  objectives  of  Project  Mon¬ 
mouth  II.  The  group  was  divided  in¬ 
to  sub-groups  to  consider  various 
aspects  of  the  problem,  such  as:  prop¬ 
agation  and  systems,  design  limita¬ 
tions,  interference  criteria,  field  tests, 
spectrum  allocation,  and  frequency 
assignment  techniques. 

Factors  attendant  to  good  systems 
design  are  interrelated.  For  example, 
it  is  difficult,  if  not  impossible,  to 
separate  frequency  stability  from 
type  of  modulation,  the  type  of  modu¬ 
lation  from  the  mode  of  wave  propa¬ 
gation,  and  so  on  right  down  the  line. 


As  an  illustration  of  the  types  of 
studies  conducted  by  these  sub¬ 
groups,  let  us  look  at  what  personnel 
concerned  with  propagation  and  sys¬ 
tems  investigated.  Studied  were  such 
factors  as:  general  propagation  char¬ 
acteristics  such  as  use  of  higher  fre¬ 
quencies  for  short  range  transmis¬ 
sions  and  lower  frequencies  for  long 
range  transmissions;  special  modes 
of  wave  propagation  such  as  iono¬ 
spheric  scatter,  tropospheric  scatter, 
and  obstacle  gain  transmissions;  and 
non-line-of-sight  transmissions  via  ir¬ 
regular  terrain  propagation.  Atmos¬ 
pheric  noise,  cosmic  noise,  and  man¬ 
made  indigenous  noise,  as  it  may  be 
realized  by  our  future  field  army, 
were  studied  to  assess  the  effect  on  re¬ 
ceiver  sensitivity  and  power  balances 
of  systems  to  be  exploited.  Suit¬ 
ability  of  various  types  of  modulation 
to  the  mode  of  propagation  and  sys¬ 
tem  concepts  were  studied.  Trans¬ 
mitter  power  and  antenna  character¬ 
istics  required  to  provide  the  neces¬ 
sary  degree  of  systems  reliability  over 
the  distances  desired  were  also  estab¬ 
lished  within  the  size  and  weight 
limits  imposed  by  future  tactics. 

What  we  were  after  in  the  field  of 
equipment  design  criteria  was  some 
future  thinking  on  the  state  of  the  art. 
An  example  of  this  is  the  thinking  on 
frequency  stability,  which  becomes  a 
very  important  factor  in  the  selection 
of  such  things  as  the  type  of  modula¬ 
tion  and  the  bandwidth  requirements 
or  receivers.  A  transmitter  output 
power  spectrum  was  promoted  which 
would  be  essentially  a  mirror  image 
of  the  receiver  characteristics.  Also,  - 
receivers  were  assumed  whose  image  ; 
response,  spurious  responses,  and  de¬ 
sensitization  were  many  orders  of 
magnitude  better  than  the  present 
state  of  the  art.  This  would  mean  that 
transmitter  filters,  preferably  integral 
with  the  output  tube,  would  be  re¬ 
quired.  Present  design  of  receivers 
with  r.f.  bandwidths  far  in  excess  of 
the  i.f.  bandwidth  could  be  greatly 
reduced  by  r.f.  filtering  or  a  selec¬ 
tivity  which  closely  matched  that  of 
the  i.f.  response. 

Narrow  band  modulation  schemes 


received  considerable  attention  in  the 
tactical  studies  since  they  provide 
better  receiver  sensitivity,  which  per¬ 
mits  a  type  of  tactical  equipment  hav¬ 
ing  lower  transmitter  radiated  power. 
Associated  with  such  studies  are  the 
forms  in  which  intelligence  should 
be  presented,  e.g.,  voice,  teletype, 
facsimile,  etc.  Also  important  were 
methods  attendant  to  a  further  reduc¬ 
tion  in  the  intelligence  bandwidth  as¬ 
sociated  with  these  types  of  intelli¬ 
gence  presentations.  The  desired  de¬ 
gree  of  security  which  should  be  pro¬ 
vided  in  all  systems  at  each  level  in 
the  field  army  command  was  also 
considered.  Improved  crystal  toler¬ 
ance  and  frequency  stability  of  the 
future  will  make  the  narrow  band 
modulation  schemes  assume  greater 
importance.  This  is  so  because  the 
total  bandwidth  requirement  will  be 
decided  by  the  bandwidth  of  the  type 
of  modulation  being  used  instead  of 
that  required  for  frequency  stability 
and  crystal  tolerance. 

Thus,  in  general,  we  can  say  single 
side  band  rates  high  in  spectrum 
economy;  frequency  modulation  rates 
favorably  in  freedom  from  noise,  re¬ 
use  of  channels,  and  use  in  motion; 
while  pulse  code  modulation  rates  in 
re-use  of  channels  freedom  from 
noise,  and  repeater  use. 

The  interference  criteria  to  be  used 
in  conjunction  with  the  mutual  inter¬ 
ference  studies  received  considerable 
attention.  Data  on  this  subject  are 
limited  and  such  data  as  are  available 
are  useful  only  insofar  as  they  pro¬ 
vide  laboratory  type  information, 
namely,  the  steady  state  condition. 
Nature  very  rarely  lets  the  steady 
state  exist  and  if  she  does,  it  is  only 
for  a  limited  time.  All  received  elec¬ 
tromagnetic  transmissions  between 
two  fixed  stations  vary  in  field 
strength  with  time.  If  one  or  both 
terminals  of  a  transmission  circuit 
are  vehicular,  the  variations  are  even 
more  marked.  In  general,  if  one  talks 
about  the  median  received  signal, 
both  wanted  and  unwanted,  there  is 
associated  around  the  median  a  fluc¬ 
tuation  or  distribution  which  is  un¬ 
correlated.  Thus,  if  both  wanted  and 
.  / 
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BURROUGHS  RADAR  DATA  PROCESSING  EQUIPMENT 
INSURES  OUR  CONTINENTAL  AIR  DEFENSE 


Warning  systems  for  defense  in  development 
today  are  geared  to  the  instantaneous  speed  of 
electronic  computation. 

As  a  part  of  this  job,  Burroughs  radar  and  infra¬ 
red  data  processing  equipment  is  fulfilling  vital 
roles  in  existing  military  defense  systems  (one 
notable  example.-  SAGE).  It  is  assuming  key  im¬ 
portance  in  projected  air  traffic  control  systems 
as  well. 

Here  is  one  more  demonstration  of  Burroughs’ 
capability  and  reliability  in  all  facets  of  defense 
projects,  from  research  to  field  service.  Areas  of 
our  proved  competence  include  electronic  com¬ 
putation  and  data  processing,  instrumentation, 
control  systems  and  communications. 

We  invite  further  inquiries.  Write,  call  or  wire 
Burroughs  Corporation,  Defense  Contract  Organ¬ 
ization,  Detroit  32,  Michigan.  Or  Burroughs  De¬ 
fense  District  Offices:  Paoli,  Pa.  •  Dayton,  Ohio, 
3898  Linden  Ave.  •  Encino,  Calif.,  17071  Ventura 
Blvd.  •  Washington,  D.C.,  1145  19th  St.  N.W. 


Burroughs 


THE  FOREMOST  NAME  IN  COMPUTATION 
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ELECTRONIC  ENVIRONMENT  AND 
THE  ARMY  SIGNAL  SYSTEM 


unwanted  signals  had  the  same  me¬ 
dian  value  of  received  field  strength, 
then  when  the  unwanted  fluctuated 
higher  than  the  median,  the  wanted 
would  be  correspondingly  lower  than 
the  median. 

The  type  of  modulation  whether 
SSB,  AM,  FM,  or  pulse,  wanted  or 
unwanted,  greatly  influences  the  in¬ 
terference  criteria  to  be  used  in  in¬ 
terference  studies.  For  example,  the 
capture  effect  of  FM  is  well  known 
and  therefore,  a  small  over-riding  un¬ 
wanted  signal  at  the  front  end  of  the 
receiver  appears  greatly  enhanced  at 
the  output  of  the  receiver. 

Some  tests  were  conducted  of  off- 
channel  and  far  off-channel  interfer¬ 
ence.  Communications  systems  were 
located  near  radar  systems  and  the 
interference  effects  with  distance  were 
noted,  analyzed  and  made  use  of  in 
the  studies. 

After  the  study  of  operational  re¬ 
quirements  and  the  various  systems 
studies  had  been  completed,  the  sys¬ 
tems  group  was  able  to  consider  the 
spectrum  allocation  problems. 

The  useful  frequency  spectrum 
generally  associated  with  radio 
waves,  has  been  pushed  higher  in 
frequency  with  the  advent  of  new 
tubes  and  equipments  capable  of  ex¬ 
ploring  the  complicated  laws  of  wave 
propagation.  Unfortunately,  in  the 
past,  the  need  for  a  particular  type  of 
service  precluded  the  full  exploration 
of  the  w  ave  propagation  phenomenon 
associated  with  the  higher  frequency 
range.  Allocation  tables  which  are 
proposed  at  international  conferences 
or  at  joint  services  boards  are  more 
of  an  expression  of  the  need  for  spec¬ 
trum  space  by  a  particular  type  of 
service  than  a  choice  based  on  firm 


I 

technical  considerations.  This  is  true 
since  at  the  time  of  preparation  of 
these  allocation  tables  a  full  under¬ 
standing  of  the  laws  of  nature  as  they 
affect  wave  propagation  and  systems 
was  not  available  and  is  only  now 
partially  understood. 

The  equipment  limitations  imposed 
by  tactical  doctrine  of  our  field  army 
of  the  future  legislate  a  frequency 
spectrum  that  is  different  from  that 
prescribed  for  zone  of  interior,  con¬ 
tinental  defense,  or  for  that  matter, 
commercial  service.  There  is  no  rea¬ 
son  to  assume,  for  example,  that  be¬ 
cause  a  commercial  fixed-to-vehicular 
service  is  in  a  certain  frequency  band 
that  the  field  army  mobile-to-vehicu- 
lar  service  should  be  in  the  same 
band.  The  constraints  such  as  heights 


of  antenna  and  transmitter  power 
output,  for  example,  are  certainly 
vastly  different  for  the  two  Services. 
The  equipment  constraints  im|>osed 
by  World  War  II  field  army  tactics 
are  certainly  much  different  than 
those  of  future  field  armies.  The  fre¬ 
quency  spectrum,,  then,  has  to  be  de¬ 
signed  for  the  particular  brand  of 
service  required  by  the  tactical  doc¬ 
trine  of  our  field  army.  This  in  turn 
dictates  the  constraints  which  will  be 
imposed  upon  the  electronic  systems 
and  equipments.  In  other  words, 
changes  in  tactical  doctrine  of  our 
field  army,  new  systems  and  a  more 
thorough  understanding  of  wave 
propagation,  will  require  a  review 
and  possibly  a  change  in  systems  and 
equipment  needs  which  in  turn  will 
require  a  frequency  spectrum  utiliza¬ 
tion  review.  Such  a  review  can  be 
made  periodically  or  when  important 
findings  which  effect  frequency  spec¬ 
trum  engineering  take  place. 

Spectrum  allocation  of  the  various 
systems  was  made  using  a  dynamic 
approach,  i.e.,  fitting  the  allocation  to 
the  tactical  operational  requirements. 
It  is  at  this  point  that  the  proposed 
systems  to  satisfy  the  tactical  require¬ 
ments  and  the  system  engineering 
criteria  come  into  sharp  focus.  The 
full  picture  of  the  technical  factors, 
tactical  factors,  and  constraints  im¬ 
posed  on  the  systems  have  been  deter¬ 
mined  and  it  will  be  found  that  if  the 
system  is  at  all  feasible,  a  highest  fre¬ 
quency,  an  optimum  frequency,  and 
,a  lowest  frequency  allocation  can  be 
determined.  This  spectrum  allocation 
comes  about  from  the  fact  that  when 
one  imposes  constraints  on  a  system, 
the  parameters  of  that  system  change. 
For  example,  antenna  gain  increases 
with  frequency  for  a  fixed  size  of  an- 
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previous  practices  of  design  in  which 
the  equipment  was  designed  to  tune 
over  the  entire  band  allocated  for  a 
function,  without  density  studies  hav¬ 
ing  been  made  to  see  if  that  much 
spectrum  was  really  required  or  avail¬ 
able.  Thus,  one  finds  that  many  dif¬ 
ferent  equipments  cover  the  same  fre¬ 
quency  spectrum  or  a  large  portion 
of  the  same  band.  When  these  equip¬ 
ments  are  made  operational,  the  Sig¬ 
nal  Officer  in  the  field  is  required’  to 
come  up  with  frequency  assignment 
plans  and  techniques  which  will  re¬ 
sult  in  no  interference  or  tolerance 
interference.  Also,  the  attendant  wide 
tuning  range  results  in  receiver  per¬ 
formance  figures  which  are  much 
poorer  than  they  might  be  if  the 
range  were  limited  only  to  that  re¬ 
quired. 

In  this  study,  tuning  of  radars  be¬ 
came  a  necessity.  Radars  for  the  first 
time  were  assigned  frequencies  in  a 
manner  similar  to  communication 
practices.  Thus,  the  amount  of  fre¬ 
quency  spectrum  to  fulfill  a  systems 
requirement  was  positioned  in  its 
spectrum  allocation  along  with  other 
spectrum  needs.  Fortunately,  on  the 
basis  of  design  criteria  well  beyond 
the  state-of-the-art,  the  total  spectrum 
requirements  did  not  exceed  the 
available  or  useful  portion  of  the  elec¬ 
tromagnetic  spectrum  as  far  as  the 
field  army  of  the  future  is  concerned. 
Also,  the  spectrum  requirements  of 
each  system  did  not  exceed  its  spec¬ 
trum  allocation.  As  a  matter  of  fact, 
it  was  possible  to  provide  guard 
bands  between  systems. 

It  should  be  remembered  that  this 
entire  study  was  one  of  mutual  inter¬ 
ference  and  therefore  in  no  way  in¬ 
dicates  the  amount  of  additional  spec¬ 
trum  or  even  changes  in  systems  phi¬ 
losophies  that  may  result  from  elec¬ 
tronic  countermeasures,  enemy  mu¬ 
tual  interference,  enemy  countermeas¬ 
ures  or  counter-countermeasures — all 
of  which  are  the  subject  of  the  con¬ 
tinuing  Project  Monmouth  effort. 

WHiile  Air  Force  and  Navy  Electro¬ 
magnetic  requirements  were  consid¬ 
ered  in  these  studies,  much  closer  co¬ 
ordination  along  the  lines  of  fully  in¬ 
tegrated  electronic  systems  require¬ 
ments  mentioned  in  “What  Price  Fre¬ 
quencies?”  must  be  accomplished  in 
order  to  realize  the  maximum  in  spec¬ 
trum  economy. 

The  signal  complex  for  the  future 
field  army  will  not  suffer  intolerable 
mutual  interference  if  thorough  sys¬ 
tems  planning  and  engineering  is  con¬ 
ducted  by  making  full  use  of  good 
equipment  design  criteria,  optimizing 
methods  of  spectrum  allocation  and 
using  realistic  techniques  of  frequen¬ 
cy  assignment.  ......  _ 


required  to  permit  freedom  of  move¬ 
ment,  say  within  a  division  area,  of 
like  equipments  without  inter  and 
intra  division  interference.  Based  on 
equipment  design  criteria  and  propa¬ 
gation,  frequency  assignment  to  per¬ 
mit  adjacent  channel  operation  with¬ 
out  interference  was  also  considered. 
The  total  number  of  r.f.  channels  to 
do  the  required  job  in  a  future  field 
army  area  with  no  interference  or 
tolerable  interference  was  arrived  at, 
which,  when  multiplied  by  the  r.f. 
channel  spacing  based  on  design  limi¬ 
tations,  provided  the  amount  of  fre¬ 
quency  spectrum  required  to  do  the 
job.  This  is  in  sharp  contrast  to  some 


tenna;  path  attenuation  over  irregu 
lar  terrain  increases  with  frequency 
man-made  or  indigenous  noise  de 
creases  with  frequency;  the  noise  fig 
ure  of  a  receiver  increases  with  fre 
quency,  etc.  The  variations  with  fre 
quency  are  not  all  linear  or  in  the 
same  direction  and,  after  combining 
these  relationships,  the  resultant  will 
have  a  maximum,  optimum,  and  mini¬ 
mum  frequency  allocation.  All  of  this 
is  dependent  on  the  constraints  not 
being  too  severe. 

Techniques  of  frequency  assign¬ 
ment  in  the  future  field  army  were 
devised  in  order  to  arrive  at  the  num¬ 
ber  of  r.f.  channels  which  would  be 
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Guided  missiles  of  the  future  are  on 
our  scopes  today — thanks  to  the  agile 
brain  of  an  amazing  new  ECM  Sim¬ 
ulator  developed  for  the  Air  Force 
by  Hallicrafters  RDA.* 

Designed  for  advanced  study  of 
jamming,  deception  and  counter¬ 
measures  techniques,  the  device 
furnishes  to  the  PPI  scope  exact 
simulations  of  moving  targets,  and 
jamming,  in  infinite  variation. 

Programming  may  be  generated 
according  to  predetermined  plan,  or 
targets  may  be  controlled  manually. 
Speeds  as  fantastic  as  270^000  m.p.h.y 
as  well  as  radical  directional  changes, 
now  can  be  simulated  for  planning 
tomorrow’s  countermeasures. 

ECM  Simulator  is  another  ex¬ 
ample  of  electronic  design  leadership 
that  has  made  Hallicrafters  a  prime 
mover  of  key  military  projects  for 
over  22  years. 

The  tough  jobs  get  off  the  ground  in 
a  hurry  at 


4401  W.  Fifth  Ave.  •  Chicago,  III. 

♦Rapid  Development  Assistance 
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Sperry’s  combination  radar  test  sets 

integrate  aii  testing  functions 


Faster,  simpler  radar  maintenance  is  the  pay-off 
with  the  Sperry  Combination  Test  Sets.  One  set 
does  the  job  of  three  or  more  standard  test  units 
but  requires  one-quarter  the  space  and  weighs  half 
as  much!  Here  are  the  five  functions  each  Sperry 
test  set  performs: 

POWER  METER:  Directly  measures  average 
power  of  radar  transmitter  with  accuracy  of 
dt  1.0  db. 

FREQUENCY  METER;  Indicates  directly  the 
frequency  of  both  receiver  and  transmitter. 

SPECTRUM  ANALYZER: Accurately  displays 
power  vs.  frequency  spectrum  of  transmitter  signals 
from  single  or  multi-pulse  systems.  Display  is  stable 
at  all  pulse  widths  and  repetition  rates. 


SYNCHROSCOPE:  Simple  general-purpose  syn¬ 
chroscope  functions  as  an  “A”  scope  and  displays 
radar  video  signals  or  similar  wave  forms— no  need 
for  auxiliary  synchroscope. 

SIONAU  OENERATORiAccurately  and  directly 
calibrated  output  signal  level  is  variable  over  com¬ 
plete  range.  Choice  of  pulse,  frequency  or  external 
modulation. 

With  no  additional  equipment  you  can  also  measure 
transmitter  peak  power,  repetition  rate,  transmitter 
pulse  width,  T.R.  recovery  time,  duplexer  losses, 
transmission  line  VSWR.  Designed  for  tough  oper¬ 
ating  conditions,  these  sets  comply  fully  with 
military  specification  MIL-T-945A.  Your  nearest 
Sperry  district  office  will  gladly  supply  you  with 
complete  operating  data. 


Microline 

Model 


Military 

Type 


400- 

450mc 


2700- 

3500mc 


5100- 

5900mc 


551A 


8500- 

10500mc 


23500- 

24500mc 


34000- 

35600mc 


580A 


T.  M.  REO.  U.  S.  PAT.  OFF. 


MICROWAVE  ELECTRONICS  DIVISION 


emscopi  cPAfPjf^r 

Great  Neck,  New  York 


DIVISION  OF  SPERRY  RAND  CORPORATION 


Brooklyn  •  Cleveland  •  New  Orleans  •  Los  Angeles 
San  Francisco  •  Seattle.  In  Canada::  Sperry  Gyro¬ 
scope  Company  of  Canada,  Ltd.,  Montreal,  Quebec. 
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Many  flights  bet  when  air  termi- 
nal  points  are  made  daily  by  military, 
commercial  and  civilian  aircraft. 
Fundamental  traffic  data  on  the  actual 
number  of  aircraft,  in  a  given  termi¬ 
nal  area  (under  conditions  of  instru¬ 
ment  flight  regulations  [IFR])  have 
been  the  subject  of  many  studies. 
Data  on  actual  air  traffic  control  de¬ 
mands,  based  on  studies  of  air  traffic 
under  visual  flight  regulations 
(VFR),  are  not  thoroughly  reliable. 
Therefore,  it  is  believed  that  the  in¬ 
creasing  complexity  of  air  traffic 
throughout  the  continental  United 
States  requires  positive  air  traffic  con¬ 
trol  to  avoid  mid-air  collisions  under 
both  VFR  and  IFR  conditions. 

There  are  many  agencies  through¬ 
out  the  United  States  employing 
search-type  radars  which  can  be  util¬ 
ized  to  obtain  the  air  traffic  control 
required  to  save  lives  and  dollars. 
Chief  among  these  agencies  are  Army 
antiaircraft  defense  units  with  their 
radars  now  oriented  only  toward  kill¬ 
ing  an  enemy.  The  search-type  radars 
of  these  units  are  not  integral  parts 
of  antiaircraft  weapons  systems,  but 
are  essential  for  full  utilization  of 
these  systems.  Without  the  data  from 
properly  located  operational  extended 
range  radar  coverage  radars,  the 
tactical  range  capability  of  antiair¬ 
craft  weapons  systems  would  seriously 
decrease  in  proportion  to  the  decrease 
in  the  approach  altitude  of  aircraft. 
For  example,  if  the  approach  altitude 
of  an  aircraft  would  decrease  from 
5000  to  1000  feet,  radar  coverage  in 
range  for  any  radar  would  decrease 
from  88  to  40  miles. 

It  is  believed  that  air  traffic  growth 
since  1950  has  increased  at  an  aver¬ 
age  rate  of  about  10  percent  per  year 
— with  commercial,  military  and 
private  air  traffic  increasing  propor¬ 
tionally.  Applying  this  growth  fac¬ 
tor,  one  can  readily  visualize  approxi¬ 
mately  300  aircraft  operating  during 
one  time  period,  within  150  miles  of 
a  large  city  like  New  York.  The  speed 
capabilities  of  such  aircraft  magnify 
the  mid-air  collision  danger. 

Air  Traffic  Control 

This  article  will  point  out  the 
following:  some  of  the  fundamental 
problems  involved  in  obtaining  effec¬ 
tive  radar  coverage;  some  radar 
facilities  now  available  to  resolve  the 
air  traffic  problem,  and  the  agency 
having  the  most  utilization  potential 
in  resolving  the  air  traffic  problem — 
provided  tliat  such  agencies  are  prop¬ 
erly  located.  It  is  visualized  that  a 
national  agency,  whose  sole  responsi¬ 
bility  is  for  air  traffic  control  in  the 
continental  United  States,  will  be  es¬ 
tablished  to  collect  and  collate  air 


traffic  data  furnished  by  various  radar 
installations.  It  is  further  visualized 
that  reporting  radar  installations  will 
be  connected  to  the  central  collecting 
agency  by  direct  communications, 
and  that  air-ground-control  communi¬ 
cations  are  available  to  the  central 
agency.  Subordinate  control  agencies 
are  to  be  located  at  major  air  termi¬ 
nal  points. 

Though  it  is  appreciated  that  there 
are  many  other  ways  to  approach  the 
air  traffic  control  problem,  radar  is 
presently  considered  the  most  effi¬ 
cient,  and  therefore,  will  be  the  sub¬ 
ject  of  this  article. 

The  present  state  of  the  radar  art 
has  certain  inherent  limitations  which 
seriously  affect  efficient  air  traffic  con¬ 
trol.  In  order  to  fully  understand 
these  limitations,  two  of  the  most  im¬ 
portant  have  been  selected  to  be  dis¬ 
cussed  in  their  technical  aspects.  The 
first  limitation  causes  faulty  radar 
wave  propagation  which  results  in 
faulty  radar  data,  and  in  some  cases 
no  data  at  all.  The  second  is  radar 
line  of  sight  as  limited  by  the  curva¬ 
ture  of  the  earth.  These  limitations 
can  be  understood  best  by  compar¬ 
ing  the  propagation  of  radar  waves 
to  those  of  light: 

(1)  Light  waves  are  refracted,  or 
bent,  when  they  pass  from  one  medi¬ 
um  to  another  having  a  different 
density.  This  fact  accounts  for  the 
phenomenon  known  to  desert  travel¬ 
ers  as  a  mirage.  Thus,  an  oasis  that 
is  actually  many  miles  away  appears 
to  be  clearly  above  the  horizon.  What 
has  happened  it  that  light  rays  from 
the  distant  oasis  have  been  bent 
around  the  earth’s  curvature.  This 
effect  may  result  when  the  atmos¬ 
phere  is  not  uniform  and  is  subject 
to  varying  composition  and  density, 
causing  the  light  rays  to  travel  in  a 
curved  path  instead  of  a  straight  line. 
Similarly,  radar  waves  can  behave  in  a 
like  fashion.  Both  the  optical  and  radar 
mirage  are  caused  by  the  bending  of 
waves  away  from  a  medium  of  low 
density  into  a  medium  of  higher  den¬ 
sity.  The  degree  of  bending  is  ex¬ 
pressed  by  the  changes  in  refractive 
index.  The  atmosphere  may  provide 
a  curved  path  by  which  radar  waves 
may  be  bent  around  the  earth’s  curva¬ 
ture;  such  a  curved  path  for  radar 
waves  is  called  a  duct.  Atmospheric 
conditions  of  abnormal  variation  af¬ 
fect  the  operation  of  radar  equip¬ 
ment  .on  frequencies  generally  greater 
than  30  megacycles.  In  general,  the 
higher  the  frequency  the  greater  will 
be  the  possibilities  of  a  duct  causing 
erratic  radar  wave  propagation  ef¬ 
fects.  The  question  arises — what  are 
the  weather  conditions  that  cause 
the  creation  of  a  duct  and  the  result¬ 
ing  propagation  peculiarities.  It  is 


well  known  that  the  earth  s  atmo 


phere  is  subject  to  many  variation; 


In  general,  both  the  temperature  anc 


the  moisture  content  decrease  gradu 


ally  and  almost  uniformly,  witl 


height  above  the  surface  of  the  earth 


This  is  the  standard  condition,  anci 


when  this  condition  occurs  no  ducts 
are  formed  and  radar  transmission 
is  normal.  However,  normal  atmos¬ 
pheric  conditions  may  not  be  present 
at  all  times.  In  some  cases,  the  tem¬ 
perature  first  may  increase  with 
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height  and  then  begin  to  decrease. 
This  is  referred  to  as  temperature 
inversion, 

(2)  The  path  followed  by  a  light 
wave  in  traveling  from  one  point 
to  another  is  called  the  optical  line 
of  sight  between  the  two  points.  The 


path  followed  by  a  radar  wave,  under 
standard  atmospheric  conditions,  is 
called  the  radar  line  of  sight  between 
two  points.  For  most  purposes,  opti¬ 
cal  lines  of  sight  may  be  considered 
as  straight  lines.  Radar  lines  of  sight, 


except  when  they  are  vertical,  curve 
downward  as  pointed  out  above. 
Therefore,  under  normal  conditions, 
the  volume  of  space  which  one  radar 
can  cover  depends  on  the  altitude 
of  the  points  in  space  or  aircraft  to 
be  covered  above  the  curvature  of  the 
earth,  plus  physical  obstructions.  For 
example,  assume  that  the  average 
radius  of  the  city  of  Philadelphia 
was  20  miles  with  no  physical  radar 
line  of  sight  obstructions.  It  would 
require  a  minimum  of  six  (search- 
type)  radars,  equally  and  properly 
spaced  around  the  city,  to  provide 
a  volume  of  radar  coverage.  This 
would  cover  80  miles  around  the  city 
for  1000-foot  altitude  points  in  spacp 
or  aircraft  above  the  earth’s  curva¬ 
ture.  It  should  be  noted  that  aircraft 
at  speeds  of  600  miles  per  hour  would 
cover  this  straight  line  distance  in 
8  minutes.  Eight  minutes  of  air 
traffic  control  is  not  enough.  There¬ 
fore,  many  search-type  radars  are 
required  to  resolve  the  critical  air 
traffic  problem  in  and  around  the 
cities  of  the  continental  United  States. 

Agencies  which  operate  radars  con¬ 
stantly  throughout  the  United  States 
are  the  Army,  Navy,  Air  Force,  Civil 
Aeronautics  Administration  (CAA) 
and  certain  radar  development  and 
production  agencies.  It  is  believed  that 
this  available  source  of  radar  equip¬ 
ment  is  adequate  to  resolve  the  air 
traffic  problem,  if  properly  organized 
and  located  on  a  national  basis.  It 
is  assumed  Air  Force  radars  provide 
long  range  coverage  for  the  air  defense 
of  the  continental  United  States;  Army 
radars,  excluding  radars  that  are 
integral  parts  of  antiaircraft  weapons 
systems,  provide  operational  radar 
coverage  which  insures  full  utilization 
of  antiaircraft  weapons  systems. 
Naval  radars  augment  Air  Force 
radars  and  provide  radar  coverage 
for  Naval  ships  and  installations, 
and  finally,  CAA  radars  are  used  in 
consonance  with  civil  air  traffic.  These 
are  adequate  radar  facilities  to  pro¬ 
vide  efficient  air  traffic  control 
throughout  the  continental  United 
States,  provided  they  are  properly 
located. 

It  can  be  reasonably  assumed  that 
the  terminal  points  for  the  major  por¬ 
tion  of  all  United  States  air  traffic 
coincides  with  a  majority  of  the  cities 
which  Army  antiaircraft  units  are 
defending.  It  is  further  assumed  that 
the  complete  and  continuous  radar 
coverage  required  for  full  utilization 
of  antiaircraft  weapons  systems  is 
more  than  adequate  for  air  traffic 
control  when  properly  located 
throughout  the  range  of  these  oper¬ 
ational  radar  coverage  radars  sur¬ 
rounding  these  cities. 


'In  order  to  best  understand  the 
radar  coverage  problem,  one  must 
assume  that  there  is  no  radar  line  of 
sight  obstruction  above  the  earth’s 
surface,  and  that  each  radar  line  of 
sight  to  points  in  space  is  limited 
by  the  curvature  of  the  earth  only. 
For  example,  take  a  piece  of  ordinary 
paper  and  place  a  pencil  point  in  the 
center  to  represent  a  radar  location. 
Then  draw  north-south  and  east-west 
lines  through  this  point  extending 
two  inches  in  each  direction.  Center 
a  dime  over  this  point,  inscribe  its 
perimeter,  and  let  the  diameter  of  the 
dime  represent  40  miles,  the  approxi¬ 
mate  diameter  of  a  large  city.  It 
should  be  noted  that  the  location  of 
this  radar  in  the  center  of  the  city 
would  provide  radar  coverage  only 
out  to  20  miles  beyond  the  perimeter 
of  the  city  for  points  in  ^pace  or  air¬ 
craft  at  1000-foot  altitude  due  to  the 
curvature  of  the  earth  only.  Now 
place  a  point  on  the  perimeter  at 
each  line  intersection  and  inscribe 
perimeters  for  each  point  whose  radii 
are  equal  to  the  diameter  of  the  dime. 
These  four  circles  indicate  the  radar 
coverage  of  points  in  space  or  air¬ 
craft  at  1000-foot  altitude  for  four 
radars  located  around  the  perimeter 
of  the  city.  It  should  be  noted  that 
now  the  radar  coverage  has  been  ex¬ 
tended  to  a  maximum  of  40  miles 
beyond  the  perimeter  of  the  city  at 
four  points  by  utilizing  four  radars 
instead  of  one.  Indefinite  radar 
coverage  in  range,  for  1000-foot  alti¬ 
tude  points  in  space  or  aircraft  ap¬ 
proach,  can  be  attained  by  increasing 
both  the  number  of  radars  and  their 
emplacement  distances  from  the  cen¬ 
ter  of  the  city. 

Conclusion 

Finally,  because  of  the  precise, 
complete  and  continuous  radar  cover¬ 
age  required  for  full  utilization  of 
antiaircraft  weapons  systems,  the 
presence  of  these  operational  radars, 
properly  sited  around  air  traffic  termi¬ 
nal  points,  presents  the  greatest  po¬ 
tential  source  for  air  traffic  control 
around  such  cities.  The  other  sources 
of  radar  coverage  mentioned  above 
neither  possess,  nor  require,  the  pre¬ 
cise,  complete  and  continuous  radar 
coverage  capability  that  is  required 
by  antiaircraft  weapons  systems.  Ac¬ 
cordingly,  individual  antiaircraft  de¬ 
fenses  are  capable  of  providing  effi¬ 
cient  air  traffic  information  to  a  cen¬ 
tral  collection  and  control  agency 
without  interference  with  the  anti¬ 
aircraft  mission,  and  accentuating  the 
much  overlooked  need  for  locating 
antiaircraft  operational  coverage 
radars  at  optimum  locations. 


SIGNAL,  NOVEMBER.  1957 


27 


/ 

■/j  ■ 

■.  a-  ■>  ’  .*■  -  \ 

^  i  1 

otal  deception  is  the  special  job  of  ECM  .  .  .  Electronic  Countermeasures.  ECM  tells  the 
enemy  where  you’re  not  and  what  you’re  not.  It  fences  you  from  detection,  alerts  you  to 
trouble.  It  blinds  the  enemy,  shields  you.  »  »  ECM  plays  a  disruptive  role  against  all 


aggressive  electronic  action,  smashes  its  pattern,  draws  a  red  herring  across  its  search 


paths.  »  »  ECM  is  a  sophisticated  system  of  defense  designed  to  protect  strategic 
aircraft  at  minimum  risk.  Without  ECM  our  weapons  systems  concept  is  danger¬ 
ously  modified.  With  it,  the  structure  of  our  national  defense  becomes  impregnable. 
»  »  In  ECM,  “the  silent  warfare  of  deception,’’  LMEE,  leading  producer  of  such  systems  in 
the  free  world,  contributes  another  special  competence  to  world  peace.  Write  Dept.  F. 
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WEAPONS  CONTROL  RADAR  «  SEARCH  RADAR  *  INDICATORS  AND  DISPLAY  ♦  COUNTERMEASURES  •  NAVIGATION 
MISSILE  CONTROL  •  AIRBORNE  SONAR  •  COMMUNICATIONS  •  FUZES  •  AUTOMATIC  TEST  •  DATA  PROCESSING 


/he^/ess  Is  Our  Most  Important  ^oducf 

GENERAL^  ELECTRIC 


LIGHT  MILITARY  ELECTRONIC  EQUIPMENT  DEPARTMENT 
FRENCH  ROAD,  UTICA,  NEW  YORK 


—  GOVERNMENT  — 

PLANS  FOR  MISSILE  SQUADRON  The  Air  Force  will  form  its  first  intercontinental  mis¬ 
sile  squadron  this  year,  but  no  missiles  will  be  launched  from  operational  sites 
’’except  in  case  of  war,"  the  announcement  said.  The  unit  will  be  ready  to  operate 
Snarx  weapons  by  the  end  of  1957.  The  squadron,  assigned  to  the  Strategic  Air  Com¬ 
mand,  will  be  based  .at  a  site  to  be  announced  later. 

ENTERTAINMENT  FOR  ARMED  FORCES  The  Armed  Forces  television  is  adding  a  five-trans- 
nitter  network  to  furnish  entertainment  to  U.S.  troops  of  all  services  in  South 
Koreci  and  the  surrounding  area.  With  this  addition,  17  remote  sites  will  now  have 
access  to  military  television.  The  Armed  Forces  Radio-TV  Service  occasionally  adds 
sew  radio  outlets,  cind  an  up-to-date  count  shows  39  standard  broadcast  and  36  closed 
circuit  stations,  world-wide. 

FCC  AND  PAY  TV  The  FCC’s  ruling  in  September  on  experimentation  with  subscription 
television  will  be  brought  to  the  attention  of  Congress  w'hen  it  convenes  in  January. 
Meanwhile,  the  FCC  has  presented  rulings  providing  for  acceptance  and  consideration 
of  applications  for  authority  to  conduct  nationwide  tests  for  a  period  of  three 
years.  'Under  the  ruling,  each  pay-TV  method  meeting  FCC  requirements  may  be  tested 
in  a  maximum  of  three  cities  which  receive  a  minimum  of  four  grade  A  commercial  sig¬ 
nals.  Applications  may  be  filed  now',  but  will  not  be  acted  upon  before  March  1, 

1958.  The  lengthy  delay  will  give  Congress  .an  opportunity  to  study  and  evaluate 

this  controversial  ‘matter. 

MORE  BUSINESS  FOR  SMALL  BUSINESS  Government  contr^icts  set  aside  for  exclusive  aw^ird 
to  small  business  for  Fiscal  Year  1957  amounted  to  $744,335,298,  almost  50^  more 
than  the  1956  figure  of  5497,678,432.  The  percentage  of  military  prime  contract 
procurement  ciwarded  to  small  business  suppliers  and  nonprofit  concerns  was  increased 
from  16. 3"^-  in  the  first  half  of  Fiscal  Year  1957  to  23.2%  in  the  second  half.  This 
increase  is  attributable  in  part  to  the  efforts  of  the  Defense  Department  to  offer 
small  business  greater  opportunities  to  compete  for  military  prime  contracts,  along 
with  the  Small  Business  Set-Aside  Program  conducted  jointly  by  the  Department  of  De¬ 
fense  and  the  Small  Business  Administration. 

CONTRACTS;  ARMY;  W.  L.  Maxson  Corp. ,  production  of  missile  components,  $2,050,000; 
International  Resistance  Co.,  research  and  development  in  resistor  design,  $195,097; 
Gilfillan  Brothers,  Inc.,  target  drone  instruction  and  maintenance,  $404,745;  Strom- 
berg-Carlson  Co.,  manual  telephone  switchboards,  $2,226,000.  NAVY ;  Sperry  Gyroscope 
Co.,  TALOS  missile  guidance  systems,  $47,000,000;  Canoga  Corp.,  four  radar  systems, 
$1,087,458;  Hazeltine  Corp.,  coder-decoder,  $1,180,283;  Burner-Hollomon  Mfg.  Corp., 
TERRIER  missile  handling  equipment,  $217,192;  Admiral  Corp.,  electronics  equipment, 
$1,196,000.  .4^R_F0RCE2  General  Electric  Co.,  over-the-horizon  scatter  communica¬ 

tions  equipment,  $5,135,266;  Federal  Electric  Corp.,  oiaintenance  and  operation  of 
the  "White  Alice"  communications  system  in  Alaska,  $2,630,000  and  $15,022,365  (de¬ 
finitive)  ;  General  Precision  Laboratory,  radar  sets,  spares,  data,  engineering  serv¬ 
ices  and  reports,  $1,600,000;  Republic  Aviation  Corp.^  wind  tunnel  facility  to  test 
future  missiles,  rockets  and  manned  aircraft,  $1,200,000;  Bendix  Aviation  Corp., 
components  for  compass  system,  spare  parts  and  ground  support  equipment,  $1,532,639. 

—  INDUSTRY  — 

U.S. -EUROPEAN  TRANSATLANTIC  TELEPHONE  CABLE  The  American  Telephone  and  Telegraph 
Company  has  launched  a  new  enterprise  with  the  signing  of  contracts  with  German  and 
French  agencies  for  construction  of  an  undersea  telephone  cable  system  between  this 
continent  and  Europe.  The  $40,000,000  cable  system  will  consist  of  twin  cables 
that  will  cross  the  Atlantic  between  Newfoundland  and  the  Brittany  peninsular  in 
France.  It  will  provide  36  voice  circuits;  13  will  terminate  in  France,  13  in  Ger¬ 
many  and  the  remaining  10  are  reserved  for  other  countries  in  Europe.  Both  cables 
are  scheduled  for  service  in  late  1959.  (Continued  on  page  31) 
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BENDIX  PACIFIC  DIVISION 

Bendix  Aviation  Corporation  North  Hollywood,  California 
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20  YEARS 


in  airborne  hydraulics  in  airborne  electro-mechanics  in  airborne  electronics 
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in  Sonar 


7  10  YEARS 

in  missile  guidance 
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Pacific  Division  of  Bendix  Aviation  Corporation  has  two  decades  of 
knowhow  under  its  belt.  During  the  first  year  of  its  existence  Bendix-Pacific 
was  proud  to  supply  Its  equipment  to  three  aircraft  companies.  Now,  in 
1957,  Bendix-Pacific  hydraulic,  electronic  or  electro-mechanical  com¬ 
ponents  and  systems  are  specified  by  all  major  U.  S.  aircraft  companies 
and  are  in  service  on  every  modern  airliner,  on  all  different  types  of 
military  planes  and  on  the  large  majority  of  missiles  and  pilotless  aircraft. 
Bendix-Pacific  has  earned  this  leadership  through  twenty  years  of  pro¬ 
gressing  achievements.  Its  latest  developments  In  advanced  systems 
are  proof  of  the  diversity  and  flexibility  of  Bendix-Pacific  engineering. 

The  results  can  be  measured  In  greater  performance  for  you. 


90-F00T  PERISCOPE  What  is  believed  to  be  the  world's  longest  periscope  has  been 
constructed  by  General  Electric  Company  engineers  and  installed  at  the  Atomic  Energy 
Commisssion’ s  National  Reactor  Testing  Station.  The  90-foot  aluminum  tube  with  an 
intricate  mirror  and  lens  system  permits  atomic  workers  to  observe  a  "hot"  nuclear 
reactor  while  in  a  shielded  cubicle  during  development  work  on  a  nuclear  propulsion 
system  for  aircraft. 

"BLACK"  SCREEN  CATHODE  TUBE  A  special  black  backgr^^und  screen  for  radar  and  other 
visual  indicators,  which  eliminates  limitations  of  such  equipment  under  high  sur¬ 
rounding  light  level  conditions,  has  been  developed  by  Allen  B.  Du  Mont  Labora¬ 
tories,  Inc.  This  is  the  first  successful  application  of  a  black. background 
directly  to  a  phosphor  film.  The  new  screening  technique  allows  electronic  picture 
viewing  under  exceeding  high  ambient  light  conditions  and  is  foreseen  as  having 
revolutionary  future  implications  for  television  viewing. 

MARKING  ELECTRON  TUBES  A  truly  permanent-marking  ink  has  been  developed  by  Raytheon 
engineers  and  is  in  daily  use  in  the  production  of  important  military  miniature  and 
subminiature  types  of  electron  tubes.  This  marking  withstands  all  attempts  to  re¬ 
move  or  destroy  it  short  of  actually  grinding  away  the  ^glass  on  which  it  appears. 

ELECTRONIC  TYPEVyRITER  PREDICTED  TO  TAKE  DIRECT  DICTATION  Brig.  General  David  Sar- 
noff ,  chairman  of  the^  Board  of  Radio  Corporation  of  America,  recently  addressed  the 
annual  conference  of  the  Life  Office  Management  Association,  an  insurance  grpup.  He 
told  them,  "The  business  man  of  the  future  may  well  dictate  his  inter-office  memos 
and  personal  letters  to  an  electronic  typewriter  that  will  produce  them  phonetically 
in  response  to  his  voice." 


GENERAL 


TESTING  H-BOMBS  ON  THE  MOON  A  University  of  Maryland  scientist  recently  proposed  the 
moon  as  a  safe,  remote  site  for  testing  hydrogen  bombs.  Dr.  S.  Fred  Singer  said  it 
would  be  no  greater  technical  problem  to  send  an  interplanetary  ballistic  missile 
240,000  miles  to  the  moon  than  to  launch  an  intercontinental  missile  5,000  miles. 

Dr.  Singer  presented  his  views  in  a  paper  prepared  for  the  Congress  of  the  Interna¬ 
tional  Astronaut ical  Federation  in  Barcelona,  Spain. 

RUSSIAN  SOLAR  POWER  Radio  Moscow  reported  Russia  has  begun  construction  of  the 
world's  first  full-scale  solar  power  station  in  Armenia.  The  broadcast  said  1,300 
mirrors  will  reflect  the  sun's  rays  and  bring  water  in  a  cauldron  to  boiling  point, 
with  the  steam  operating  a  turbine. 

UNITED  ENGINEERING  CENTER  The  new  United  Engineering  Center  is  to  be  erected  be¬ 
tween  47th  and  38th  Streets  on  United  Nations  Plaza,  New  York.  Colonel  C.  E. 

Davies,  building  co-ordinator  for  the  new  Center,  sailed  in  August  for  Europe  where 
he  will  invite  representatives  of  13  Western  European  engineering  societies  to  share 
facilities  in  the  new  Center. 

"STRANGE  CASE  OF  THE  COSMIC  RAYS"  This  was  the  title  of  the  third  program  in  the 
Bell  System  Science  Series  recently  presented  on  television.  This  scientific  detec¬ 
tive  story  told  about  the.  chain  of  investigations  that  led  to  the  identification  of 
one  of  Nature's  most  baffling  phenomena — cosmic  rays.  Film  available  from  Bell. 

ANNUAL  SINGLE  SIDEBAND  DINNER  This  event  will  be  held  during  the  IRE  Convention 
March  25,  1958,  at  the  Hotel  New  Yorker.  Tickets  are  $7.50  each  and  can  be  obtained 
by  writing  The  Single  Sideband  Amateur  Radio  Assn.,  Inc. — 261  Madison  Ave. — N.Y.  16, 
N.Y.  For  any  further  information  write  Edwin  Filler,  Chairman,  Publicity  Committee, 
at  the  same  address. 


NATIONAL  CONVENTION  CALENDAR 


The  National  Defense  Transportation  Association  will  meet  at  the 
,  Washington,  D.  C.  The  latest  civilian  concepts  of  "The  Shape  of 
Things  to  Come  in  Transportation  and  Logistics"  will  be  presented  by  outstanding 
leaders  in  the  transportation  world. 

DECEMBER  4-5  The  Institute  of  Radio  Engineers'  Professional  Group  on  Vehicular  Com 
munications  will  meet  at  the  Hotel  Statler  in  Washington,  D.  C.  The  conference 
theme  is:  "Meeting  the  Demands  for  Vehicular  Communications?" 

DECEMBER  9-13  "Computers  with  Deadlines  to  Meet"  is  the  theme  of  the  Eastern  Joint 
Computer  Conference  and  Exhibit  to  be  held  at  the  Sheraton  Park  Hotel,  Washington, 
D.  C.  Sponsoring  societies  are  the  IRE,  AIEE,  and  ACM.  Non-members  are  cordially 
invited  and  may  obtain  further  information  by  writing  to:  Mr.  Richard  T.  Burroughs 
— Registration  Chairman,  1957  E.J.C.C. — I.B.M.  Corporation — 1220  Nineteenth  Street, 
N.W. — Washington,  D.  C. 


NOVEMBER  18-21 
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EDITORIAL 


Coordination:  Research  &  Development 


A  quarter  of  a  century  ago,  American 
industry  was  spending  $200  million  a  year 
on  industrial  research  and  development. 
Most  of  the  results  derived  from  this  in¬ 
vestment  accrued  to  benefit  business.  To¬ 
day,  we  have  built  up  in  America  a  power¬ 
ful  industrial  capacity  which  receives  its 
strength  from  research  and  development 
and  technological  know-how.  Precisely, 
the  progressive  advancement  in  this  field 
since  the  1930’s  has  contributed  to  our  na¬ 
tional  and  individual  status.  Research  and 
development  have  grown  tremendously  to 
a  point  where  we  are  spending  in  excess  of 
$4  billion  annually.  No  longer  is  it  sup¬ 
ported  by  individual  industrial  concerns 
alone.  Rather,  it  has  become  an  integral 
part  of  our  national  industrial  might  ^and 
extends  throughout  the  length  and  breadth 
of  our  industrial  effort  to  meet  the  present 
day  challenges  in  both  peace  and  war. 
Dynamic  business  initiative,  labor  and 
management  leadership,  and  aggressive  re¬ 
search  and  development  have  brought  about 
a  terrific  change  in  our  capacity  to  produce 
hard  and  soft  goods  and  have  prodigiously 
affected  our  standard  of  living. 

Through  research  and  development  and 
technological  know-how,  management  has 
the  responsibility  to  provide  the  kind  of 
products  which  best  satisfy  the  present  and 
future  desires  of  Government  and  the  peo¬ 
ple.  Be  this  as  it  may,  it  is  essentially  im¬ 
portant  that  careful  consideration  be  given 
also  to  the  question  of  critical  raw  materials, 
low  cost,  marketing,  business  expansion 
and  the  effects  of  increased  production  on 
our  national  economy.  It  would  appear, 
then,  that  the  real  key  to  future  successful 


industrial  research  requires  an  understand¬ 
ing  of  the  problems  of  the  people  who  use 
the  final  products. 

We  must  not  lose  sight  of  the  fact  that 
those  of  us  who  are  particularly  interested 
in  this  blossoming  electronics  age  occupy 
a  first  row  orchestra  seat  in  this  $4  billion 
research  and  development  business.  To  us 
is  given  the  opportunity  to  plan  wisely  for 
tomorrow’s  prosperity  in  this  vital  segment 
of  our  industrial  complex. 

In  planning  for  this  new  era,  we  must 
pause  long  enough  to  look  back,  evaluate 
and  remember  the  growing  pains  as  well  as 
the  accomplishment  of  the  communications 
and  electronics  industries  during  the  past 
few  years.  So  far,  the  contributions  of  com¬ 
munications  and  electronics  to  our  economic 
way  of  life  have  been  nothing  short  of  mi¬ 
raculous.  This  is  just  a  beginning  for,  from 
here  on  out,  these  industries  are  destined 
to  play  a  greater  role  in  the  scheme  of 
things.  We  cannot  afford  to  be  complacent 
or  bask  in  the  sunshine  of  past  glories. 
Through  an  interchange  of  knowledge  and 
close  coordination  of  ideas  at  our  chapter 
meetings,  and  by  expanding  our  member¬ 
ship  so  that  every  one  of  us  in  the  com¬ 
munications,  electronics  and  photography 
fields  can  benefit  from  the  experience  of 
others,  we  can  contribute  our  share  to  the 
production  of  soft  and  hard  goods  to  insure 
economic  stability  and  a  maximum  degree 
of  flexibility.  In  this  way,  we  can  add  to 
the  conservation  of  our  natural  resources, 
insure  our  industrial  technology,  strengthen 
our  research  and  development  and  preserve 
our  national  securitv. 


^lie  Editor 
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the  BOMAC  story 


by 

Richard  J.  Broderick 
Treasurer 

Bomac  Laboratories,  Inc. 


ABOVE :  the  spacious  and  spotless  area 

devoted  by  Bomac  to  assembly  of 
delicate  electronic  components. 

LEFT :  A  pleasant  setting  for  the  production 

of  microwave  tubes,  this  modern 
plant  houses  110,000  square  feet  of 
manufacturing  space. 


Just  tkn  short  years  ago, 
Bomac  Laboratories,  Inc.,  was  two 
men — and  its  “laboratory”  a  small 
loft  over  a  soft  drink  plant  in  Beverly, 
Massachusetts. 

Today,  Bomac  employs  over  700 
people.  Its  beautiful,  modern  plant, 
nestled  amid  35  meticulously  land¬ 
scaped  acres  adjacent  to  heavily 
traveled  Route  128  in  North  Beverly, 
houses  some  110,000  square  feet  of 
manufacturing  space.  In  this  pleasant 
setting,  Bomac  manufactures  enough 
microwave  tubes  and  components 
each  year  to  gross  more  than 
S5.000,000. 

For  tomorrow,  things  look  even 
brighter.  Bomac  has  recently  com¬ 
pleted  a  new  $1,000,000  plant  which 
calls  for  an  additional  200-400  em¬ 
ployees. 

In  part,  the  Bomac  story  is  a  re¬ 
flection  of  a  bigger  success  story — the 
mushroom  growth  of  the  entire  elec¬ 
tronics  industry  in  the  years  alter 
World  War  II.  But  it  is  more,  for  it 


This  is  another  in  the  series  of 
company  articles  in  SIGNAL, 
describing  the  growth  of  the 
electronics  industry. 


points  up  the  fact  that  strange  and 
wonderful  things  can  still  happen  in 
this  country  when  two  men  and  an 
idea  come  together  at  the  right  time. 

The  two  men  were  physicist  Henry 
J.  McCarthy,  now  Bomac’s  President, 
and  production  specialist  Harold  C. 
Booth,  now  Executive  Vice  President 
of  the  organization.  In  1947,  both 
were  with  Sylvania’s  Electronics  Di¬ 
vision — McCarthy  as  manager  of  en¬ 
gineering,  and  Booth  as  superintend¬ 
ent  of  the  same  division.  Both  men 
had  a  thorough  grounding  in  elec¬ 
tronics,  and  both  had  come  up, 
through  the  ranks.  Their  idea  was" 
simple  and  solid:  to  get  into  the 
growing  electronics  industry  on  the 
ground  floor  and  serve  it  as  special¬ 
ists  in  the  research,  development  and 
production  of  microwave  tubes. 

Utilizing  Manpower 

It  was  a  good  time  for  a  move — the 
industry  was  ripe  for  growth  in  the 
immediate  post-war  years.  At  the 
close  of  World  War  II,  it  was  concen¬ 
trated  in  a  few  large  eastern  com¬ 
panies,  whose  principal  job  was  to 
produce  the  component  models  de¬ 
veloped  at  Government  supported  re¬ 


search  laboratories  like  M.I.T.  and 
Columbia.  When  these  companies 
turned  back  to  their  respective  com¬ 
mercial  fields  at  war’s  end,  the  indus¬ 
try  was  left  with  a  large  manpower 
pool  of  highly  trained  technicians 
who  had  no  intentions  of  abandoning 
their  newly  developed  skills.  As  a 
result,  new  companies  began  to 
spring  up — companies  whose  size  and 
ability  to  specialize  gave  them  in¬ 
herent  competitive  advantages  in  pro¬ 
duction  quantities,  quality,  and  price. 
The  industry  was  off  and  running. 

Skill  and  Specialization 

Booth  and  McCarthy  added  a  half- 
dozen  skilled  employees  and  turned 
their  attention  to  microwave  TR  and 
ATR  tubes.  It  was  a  job  that  called 
for  skill  and  specialization  plus,  for 
these  are  delicate  tubes  for  a  delicate 
job.  They  are  primarily  used  as 
switching  tubes  for  radar  which  per¬ 
forms  the  function  of  protecting  sen¬ 
sitive  receivers  from  the  high  power 
pulses  of  outgoing  transmission  sig¬ 
nals.  In  a  matter  of  millionths  of  a 
second,  they  must  switch  all  the  pow¬ 
er  of  the  outgoing  signal  to  the  an- 

( Continued  on  page  35) 


SIGNAL.  NOVEMBER,  1957 


33 


lO  YEARS  AGO  MARTIN 
TOOK  A  CALCULATED  LOOK 
AT  THE  SKY 

This  company’s  strategic  position  as  a  prime 
contractor  to  our  military  security,  and  to  our 
scientific  future  in  the  sky,  is  the  result  of  ten 
years  of  planning  toward  the  finest  available 
manpower  and  facilities  in  the  frontier  field 
of  guided  missiles. 

Some  20,000  hours  ago,  as  the  missile  flies, 
America’s  first  operational  tactical  missile  - 
the  TM-61  MATADOR  -  was  nearing  the  field 
test  stage,  and  the  Martin  VIKING  research 
rocket  program  was  already  under  way. 

A  new  age  was  being  born.  And  having  par¬ 
ticipated  in  the  delivery,  at  that  time  we  made 
a  positive  decision: 

The  effective  development  and  growth  of  to¬ 
morrow’s  missiles  and  rockets  would  depend 
heavily,  we  said,  upon  our  own  ability  to  en¬ 
gineer  and  deliver  the  total  missile  system, 
complete  with  launching,  guidance  and 
operational  facilities,  integrally  engineered  for 
reliability  in  the  customer's  hands. 

The  decision  we  made  was  important.  For  to¬ 
day,  20,000  hours  later,  Martin’s  new  missile 
facilities  are  the  most  modern  in  the  industry 
...the  performance  record  of  our  products 
among  the  finest  in  the  sky,  where  missiles 
and  rockets  write  the  true  score. 


Bomac 

tenna,  pass  alon^  the  relatively  low 
power  of  incoming  signals,  and  be  in¬ 
stantly  ready  to  protect  against  the 
next  high  power  pulse. 

Expansion 

Bomac  was  able  to  solve  its  ticklish 
production  problems  so  well  that  by 
1950  it  had  outgrown  its  first  loca¬ 
tion  and  moved  to  its  present  North 
Beverly  site.  To  the  new  plant  came 
the  eight  original  members  of  the 
team,  plus  a  collection  of  some  of  the 
brightest  engineering  names  in  the 
country — microwave  specialists  who 
4  had  left  responsible  positions  with 
established  electronic  firms  to  stake 
their  future  on  Bomac.  Today,  they 
form  the  nucleus  which  has  kept 
Bomac  among  the  industry’s  leaders 
ever  since. 

The  infusion  of  new  skills  and  a 
new  plant  in  which  to  put  them  to 
work  meant  new  directions  for 
Bomac.  From  a  handful  of  TR  and 
ATR  tubes,  production  grew  to  in¬ 
clude  shutters,  reference  cavities, 
thyratrons,  diodes,  magnetrons,  klys¬ 
trons,  duplexers  and  many  other 
types  of  microwave  tubes  and  com¬ 
ponents. 

In  all,  Bomac  produces  some  750 
different  tubes  of  varying  types — a 
manufacturing  problem  of  major  pro¬ 
portions.  For,  even  with  the  auto¬ 
matic  glass  working  machines,  con¬ 
trolled  electroplating  equipment,  vac¬ 
uum  and  hydrogen  furnaces  and  all 
the  other  advanced  equipment  avail¬ 
able  at  Bomac,  the  making  of  a  tube 
remains  a  highly  intricate  business. 
Glass  blowing,  glass  sealing  proc¬ 
esses,  delicate  precision  soldering — 
these  are  just  some  of  the  operations 
that  call  for  labor  skilled  to  the  point 
of  craftsmanship. 

Final  Testing 

Even  when  all  these  problems  are 
solved — and  Bomac  has  managed  to 
solve  them — there  remains  the  prob¬ 
lem  of  testing.  Bomac  can  point  with 
special  pride  to  the  most  painstaking 
and  thorough  testing  methods  in  the 
microwave  field.  Every  tube  is  care¬ 
fully  tested  to  insure  maximum  uni¬ 
formity  and  peak  performance  before 
it  leaves  the  plant  in  a  series  of  time- 
consuming,  delicate  operations. 

Bomac  today  is  in  a  position  to 
satisfy  a  customer’s  most  exacting 
needs — whether  for  a  tube  or  com¬ 
ponent  in  production,  a  modification, 
or  a  completely  new  product.  In  ad¬ 
dition  to  its  complete  line,  it  offers  a 
complete  engineering  and  develop¬ 
ment  service. 
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.4  1957  AFCE4  Convention  Presentation 


Some  Aspects  Of  Telegraphic  Data 
Preparation  and  Transmission 

by  WUUam  B.  Blanton,  Director,  Planning,  Plant  &  Systems,  Western  Union  Telegraph  Co. 


The  enormols  growth  that  is  taking  place  in  the  elec- 
tronic  generating,  processing,  and  recording  of  data  is  making  new 
demands  on  telegraphic  communications.  Because  of  the  growing 
volume  and  the  statistical  nature  of  data,  these  demands  stress 
economy  and  accuracy. 

Preparation  of  Data  for  Transmission 

Accuracy  in  the  telegraph  transmission  of  data  must  start  with 
^  the  original  preparation  of  the  data  in  a  character-coded  form  for 

introduction  into  the  transmission  system.  If  this  is  done  from  the 
storage  of  a  machine,  suitable  electronic  circuitry  can  be  provided 
to  insure  accuracy.  In  most  cases,  however,  human  effort  is  re¬ 
quired  in  transcribing  from  the  original  typewritten  forms  and  re¬ 
ports.  It  is  telegraph  experience  that  human  errors  involved  in 
this  original  transcription  far  outnumber  subsequent  equipment 
and  line  transmission  errors.  Unfortunately,  they  are  the  most 
difficult  to  detect. 

One  technique,  which  holds  considerable  promise  for  practically 
eliminating  transcription  errors,  is  electronic  character  ^sensing. 
In  this  technique,  the  characters  in  the  original  copy  are  *photo- 
electrically  sensed  and  recognized,  and  a  punched  tape  is  prepared 
automatically.  Excellent  results  have  already  been  obtained  where 
strict  controls  can  be  applied- to  the  original  printed  copy,  but  con¬ 
siderably  more  work  remains  to  be  done  before  the  flexibility, 
economy  and  reliability  are  obtained  that  are  needed  in  general 
telegraph  applications. 

System  designers  are  constantly  trying  to  achieve  accuracy  and 
economy  in  the  transcription  of  data  into  a  form  suitable  for  trans¬ 
mission  by  transferring  to  machines  as  many  of  the  fixed  and 
repetitive  functions  as  are  economically  and  technically  feasible. 
Telegraph  equipments  and  techniques  are  widely  applicable  in  this 
field.  In  many  organizations,  the  mechanization  of  office  paper  work 
is  being  accomplished  by  maintaining  files  of  prepunched  tape  ' 
containing  fixed  data  and  control  code  combinations.  These  tapes 
are  used  to  prepare  a  printed  document  and  a  complete  tape  of 
each  new  transaction.  It  is  necessary  to  insert  by  keyboard  only 
the  variable  data  pertaining  to  the  particular  transaction.  .The 
complete  tape  can  be  transmitted  to  other  points  in  the  organiza¬ 
tion  for  producing  partial  or  complete  tapes  and  printed  copies. 
At  these  points,  the  new  tapes  can  be  used  for  processing  the 
transaction  further,  any  additional  data  that  may'" be  needed  being 
added  by  keyboard. 

Edge-punched  cards  which  have  the  telegraph  code  punched 
along  one  edge  of  the  card  are  also  being  used  for  the  storage  of 
data.  The  cards  are  more  durable  and  are  filed  more  easily  than 
punched  tape.  At  present,  the  cards  are  only  punched,  but  plans 
are  underway  for  equipments  that  will  both  punch  and  print  the 
cards.  Magnetic  discs  of  the  type  used  on  dictating  machines  ap¬ 
pear  to  have  advantages  where  small  amounts  of  data  must  be 
stored  and  selected  at  random  for  preparing  documents.  The  discs 
are  durable,  have  a  fairly  large  storage  capacity,  can  be  filed  along 
with  the  documents,  and  can  readily  be  erased.  Development  work 
is  now  in  progress  on  this  type  of  equipment. 

In  some  instances  of  transcribing  data,  the  process  is  essentially 
that  of  entering  variable  data  on  one  of  a  number  of  fixed  forms. 
One  way  of  merchandising  this  process  is  to  provide  for  each  type 
of  form  a  removable  program  panel  that  will  cause  the  fixed  infor¬ 
mation  to  be  entered  automatically. 

A  prototype  setup  has  been  made,  consisting  of  a  telegraph  page 
printer,  a  printer-perforator,  a  transmitter  and  a  plug  board  ap¬ 
paratus,  for  off-line  use  in  typing  a  printed  form  and  at  the  same 
time  preparing  a  printed  perforated  tape  for  use  in  further  process¬ 
ing  or  transmission.  The  printer  is  provided  with  a  carriage  posi¬ 
tion  register  that  indicates  each  of  its  72  positions,  and  a  line 


register  that  indicates  each  of  20  lines  on  the  form.  Sixteen  differ¬ 
ent  line  programs  can  be  set  up  on  the  plug  board. 

At  the  top  of  Figure  1  is  shown  part  of  the  printed  form,  and 
below  is  shown  the  tape  produced.  The  line  programs  will  cause 
the  character  or  a  combination  of  characters  shown  below  the  tapes 
to  be  inserted  automatically  when  the  printer  carriage  arrives  at 
designated  positions.  By  means  of  the  line  position  register,  any 
line  program  can  be  made  effective  at  any  desired  line  on  the  form. 
Generally,  several  lines  on  a  form  will  use  the  same  program. 
Inserted  characters  may  advance  the  printer  carriage  to  the  next 
field  on  the  form,  or  may  convey  any  kind  of  fixed  information.  If 
desired,  characters  may  be  punched  in  the  tape  only,  for  use  in 
further  processing.  The  operator  key-strokes  only  the  variable  in¬ 
formation,  shown  above  the  tapes,  thus  reducing  the  possibility  of 
human  error. 
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Notes 

Chorocters  above  topes  keystroked  by  operotor 
Chorocters  below  topes  inserted  automatically 
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Line  Facilities  for  Data  Transmission 

Before  the  data  processing  revolution,  telegraph  transmission 
was  mostly  of  discrete  messages,  prepared  by  humans  and  read  by 
humans.  Telegraph  transmitting  and  receiving  equipments  capable 
of  speeds  of  65,  75,  or  100  words  per  minute  with  the  5-level  tele¬ 
graph  code  were  economically  satisfactory  for  that  traffic.'  Now, 
with  machines  producing  and  consuming  data  in  increasing 
amounts,  there  is  a  growing  need  for  transmission  facilities  that 
are  economical  for  the  bulk  transmission  of  data.  Usually  this  re¬ 
quirement  is  expressed  in  terms  of  “high  speed  data  transmission.” 
In  most  cases,  however,  high  speed  is  not  the  essential  element  but 
rather  is  the  generally  accepted  means  of  meeting  the  require¬ 
ments. 

The  3-kc  voice  band  is  the  vehicle  for  all  of  the  trunk  or  long- 
haul  circuits  in  the  present  Western  Union  plant.  Each  of  these 
3-kc  bands  is  divided  into  two  half-bands.  Each  half-band  has  a 
useful  spectrum  from  approximately  two  hundred  and  twenty-five 
to  sixteen  hundred  and  twenty-five  cycles  and  is  frequency-divided 
into  9  telegraph  channels  that  are  suitable  for  speeds  up  to  100 
words  per  minute. 

Since  the  half-voice  band  is  available  throughout  its  plant. 
Western  Union  has  turned  its  attention  to  the  development  of  suit¬ 
able  terminal  modulating  and  demodulating  equipment  for  using 

{Continued  on  page  38) 


36 


SIGNAL,  NOVEMBER,  1957 


T 


een  differ 


form,  and 
cause  J 
the  tapes  j 
arrives  at  j 
ister,  any  : 
the  form.  I 
program, 
the  next  ^ 
lation.  If 
or  use  in  j 
riable  in¬ 
ability  of 


ismission 


nission. 
nent  but 


r  using 


SIGNAL,  NOVEMBER,  1957 


these  half-bands  for  the  high-speed  transmission  of  data.  This 
work  is  nearing  completion,  and  tests  indicate  that  a  signaling 
speed  of  about  400  cycles  per  second  is  practicable.  In  computer 
language,  this  is  800  bits  per  second,  or  somewhat  more  than  ten 
times  the  signaling  speed  of  a  100  word-per-minute  telegraph 
channel. 

In  addition,  plans  are  underway  for  providing  a  telegraph  chan¬ 
nel  of  about  %th  voice  band  width,  which  will  be  suitable  for 
a  signaling  speed  of  around  100  cycles  per  second,  or  200  bits  per 
second.  Such  a  channel  can  be  used  by  one  IBM  transceiver  cir¬ 
cuit  operating  at  the  rate  of  11  cards  per  minute,  or  for  the  trans¬ 
mission  of  seven-level  paper  tape  at  the  rate  of  200  words  per 
minute. 

Western  Union  pioneered  in  the  development  and  application  of 
frequency  modulation  for  telegraphy.  Our  trunk  line  plant  com¬ 
prising  several  million  channel  miles  is  operated  by  this  method. 
As  a  result,  we  enjoy  a  unique  resistance  to  errors  due  to  changes 
in  the  transmission  characteristics  of  the  voice  band  and  errors 
due  to  fortuitous  interference. 

Regenerative  repeaters  are  not  normally  required  even  though 
several  sections  of  carrier  channels  are  operated  in  tandem.  There¬ 
fore,  6,  7,  and  8-level  or  even  higher  level  data  codes  can  readily 
be  transmitted  over  line  facilities  that  are  in  general  use  for  5-level 
rude  transmission. 

Accuracy  in  Data  Transmi»»ion 

Error  detection  and  assuring  accuracy  in  transmission  is  a  prob¬ 
lem  that  is  not  unique  to  long  distance  transmission  of  data.  As 
is  well  known,  computers  and  other  data  processing  systems  that 
transmit  data  within  the  same  machine,  and  possibly  to  other 
machines  a  few'  feet  away,  are  replete  with  error  detecting  ar¬ 
rangements.  Transmission  systems  are  subject  to  more  extraneous 
interferences,  but  even  if  these  were  not  present,  it  would  be  neces¬ 
sary  to  protect  against  equipment  and  component  failures. 

Many  schemes  have  been  devised  for  providing  error  detection. 
Almost  invariably,  these  schemes  require  redundancy:  that  is,  the 
transmission  of  more  information  than  is  necessary  to  convey  the 
intelligence. 

Examples  of  vertical  checking  codes  in  which  the  redundancy 
is  individual  to  each  character  are  the  odd  or  even  parity  codes, 
and  the  codes  having  a  fixed  ratio  of  marking  and  spacing  pulses. 
The  parity  codes  may  be  5,  6,  7,  or  8-level  codes,  but  in  any  case, 
each  valid  code  combination  has  an  odd  number  of  marking  pulses 
when  an  odd  parity  check  is  emploved,  or  an  even  niinrher  of 
marking  pulses  for  an  even  parity  check. 

It  is  almost  universal  practice  for  electronic  computers  that  op¬ 
erate  with  both  alphabetic  and  numeric  characters  to  employ  a  7- 
level  code.  Six  of  the  levels  define  the  character  and  the  seventh  is 
for  the  purpose  of  obtaining  a  parity  check.  Unfortunately,  the 
assignment  of  characters  to  the  code  combinations  varies  for  prac¬ 
tically  every  computer  manufacturer.  •  - 

Examples  of  the  fixed  ratio  codes  are  the  familiar  eight-level 
code  where  all  valid  code  combinations  have  four  marking  pulses, 
the  seven-level  code  where  all  valid  code  combinations  have  three 
marking  pulses,  and  the  five-level  code  where  all  valid  code  com¬ 
binations  have  two  marking  pulses. 

While  the  fixed  ratio  codes  are  more  redundant  than  the  parity 
codes,  they  are  less  subject  to  compensating  errors.  For  example, 
the  loss  or  gain  of  two  pulses  is  undetected  by  parity  codes  but  is 
caught  by  the  fixed  ratio  code.  Both  types  of  codes  fail  to  detect 
loss  or  repetition  of  complete  characters.  A  common  method  of 
guarding  against  this  is  to  organize  the  data  into  groups  having 
a  definite  number  of  characters  and  transmit  a  signal  after  each 
group.  Both  types  of  code  fail  to  detect  a  loss  and  gain  of  a 
pulse  within  the  same  character.  One  method  of  increasing  the 
effectiveness  of  parity  codes  is  shown  in  Figure  2.  A  7-level  odd 
vertical  parity  check  is  combined  with  a  horizontal  check.  After 
each  block  of  data  there  is  inserted  a  character  chosen  so  as  to 
make  each  of  the  7  levels  have  odd  parity. 

Transmission  within  a  computer  is  usually  on  a  parallel  basis. 
Each  level  of  the  code  is  transmitted  by  components  individual  to 
the  level.  Faults  are  generally  confined  to  one  level.  The  vertical 
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parity  code  is  very  effective  for  this  mode  of  operation. 

Over  a  communication  line,  code  pulses  are  transmitted  in 
serial  form.  Fortuitous  faults  are  very  apt  to  affect  two  or  more 
adjacent  pulses  within  a  character.  Some  tests  made  over  a 
marginal  line  indicated  that  7-level  vertical  parity  checking  de¬ 
tected  about  90%  of  the  errors.  A  horizontal  parity  check  applied 
to  groups  of  approximately  60  characters  detected  approximately 
99%  of  the  errors.  It  is  reasonable  to  expect  that  a  combination 
of  the  two  would  have  been  almost  100%  effective. 

Clearly  there  are  many  problems  to  be  solved  before  a  telegraph 
switching  system  can  be  designed  which  will  accommodate  these 
various  codes  and  checking  systems  and  yet  have  the  general  ap¬ 
plicability  of  present  systems  that  operate  on  the  5-level  code.  Con¬ 
siderable  thinking  is  being  done  along  these  lines,  but  probably 
more  important,  an  EIA  committee  composed  of  representatives 
from  communication  companies  and  computer  manufacturers  is 
attempting  to  standardize  code  practices.  Meanwhile,  immediate 
demands  for  the  transmission  of  the  various  codes  and  checking 
systems  will  be  met  by  conversion  units  or  custom  tailored  systems. 

r* 

K 

Multi-Station  7 -Level  Data  Transmission  with 
Error  Detection 

Modern  equipment  which  is  used  at  one  station  of  a  recently 
developed  multi-station  system  will  permit  a  central  station  and 
as  many  as  eight  outstations  to  share  a  one  line  circuit.  The 
equipment  transmits  tape  perforated  with  a  7-level,  odd  parity 
checking,  data  code,  and  checks  each  character  for  parity  at  the 
receiving  station.  Commercial  Controls  tape  readers  and  punchers 
and  Model  28  printers  are  used  in  the  system. 

To  send  a  data  message  from  any  outstation,  one  inserts  the 
7-level  tape  in  the  reader  and  depresses  a  request  button.  When 
the  circuit  is  idle,  the  station  is  automatically  connected  to  the 
circuit  and  the  message  is  transmitted  into  the  central  station. 
The  central  station  can  similarly  send  a  message  to  any  outstation 
by  depressing  the  appropriate  push  button.  When  the  circuit  is 
idle,  the  outstation  will  be  selected  automatically  and  the  message 
transmitted. 

As  each  received  character  is  punched  in  the  tape,  an  odd 
parity  check  is  made.  If  it  does  not  meet  the  check,  the  transmitter 
is  stopped,  alarms  are  actuated  at  both  the  sending  and  receiving 
stations,  and  the  printers  are  cut  into  the  circuit.  The  operators 
use  the  printers  to  determine  what  action  to  take.  Generally,  the 
tapes  are  set  back  to  the  same  point,  and  at  the  receiving  end  the 
errored  portion  of  the  message  is  “rubbed  out”  by  overpunching. 
Then  transmission  is  resumed. 

S’Level  Code  Transmission  with  Error  Detection 

The  foregoing  illustrates  a  method  of  error  detection  employing 
a  7-level  code.  However,  the  public  telegraph  system  and  most 
private  wire  networks — both  commercial  and  military — operate 
with  the  5-level  telegraph  code.  Since  this  is  the  common  telegraph 
language,  there  are  a  large  number  of  business  machines  and  other 
data  equipments  in  daily  use  that  function  with  5-level  tapes.  We 
have,  therefore,  devoted  much  of  our  effort  to  developing  methods 
of  error  detection  and  correction  in  5-level  code  transmission. 

Before  considering  error  correction,  we  must  first  develop  an 
acceptable  method  of  error  detection  for  the  5-level  code.  As  a 
background  for  the  method  I  am  going  to  describe,  let  us  review 
a  successful  application  of  a  programmed  accuracy  check. 

When  data  consist  of  groups  of  figures,  totaling  each  group  and 
transmitting  the  total  provides  a  very  effective  method  of  error  de¬ 
tection.  The  receiving  station  performs  the  same  addition  and 
determines  whether  its  total  agrees  with  the  transmitted  total. 
This  method  of  error  detection  is  limited  to  numeric  information, 
but  it  provides  an  effective  foundation  for  the  development  of  a 
method  for  checking  both  alphabetic  and  numeric  characters. 

Western  Union  is  making  extensive  use  of  this  type  of  accuracy 
check  in  transmitting  its  own  payroll  and  other  management  con¬ 
trol  data  over  our  Public  Message  System.  In  field  office's,  per¬ 
forated  tapes  containing  operating  data  entirely  in  numeric  form 
are  prepared  on  Friden  Add-Punch  machines.  These  adding  ma¬ 
chines  prepare  a  printed  tape  and  a  perforated  tape.  Figure  3 
shows  the  information  extracted  from  an  employee’s  daily  work  re¬ 
port.  All  of  the  information  is 'entered  into  the  add-punch  ma¬ 
chine  in  4  groups  of  digits.  A  “nonsense  total”  is  calculated  and 
recorded  automatically  on  the  printed  tape  and  in  the  perforated 
tape. 

The  tapes  are  then  transmitted  to  division  headquarters  where 
they  are  converted  to  punched  cards.  The  cards  are  run  through 
computers  for  the  automatic  preparation  of  payrolls  and  manage¬ 
ment  control  reports.  To  injure  accuracy,  the  computer  also  adds 
the  numbers  in  each  group  and  compares  the  total  with  the  trans¬ 
mitted  “nonsense”  total.  If  they  do  not  check,  the  card  is  rejected 
and  a  re-run  is  requested. 

The  “nonsense”  total  method  of  error  detection  has  proved  to 
be  very  satisfactory  in  practice,  and  we  have  yet  to  discover  an 
error  which  was  not  detected  by  this  check. 
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information  could  be  two  “carriage  returns,”  or  for  that  matter, 
any  character  or  combination  of  characters  that  is  not  used  for  data 
characters. 

The  two  error  checking  characters  carry  the  binary  total,  on  a 
modulus  of  256,  of  all  the  code  combinations  in  a  line  of  data. 

Figure  5  shows  the  32  combinations  of  the  5-level  code.  At  the 
bottom  of  each  combination  appears  the  character  assignment  gen¬ 
erally  used  in  telegraph  service.  Above  each  code  combination  is 
shown  its  binary  value  expressed  as  a  decimal  number. 
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Western  Union  is  developing  a  system  that  will  provide  error 
detection  and  correction  for  data  consisting  of  both  alphabetic 
and  numeric  characters.  This  system  employs  a  totaling  technique 
somewhat  similar  to  the  “nonsense”  total  in  that  the  marking 
pulses  in  a  line  of  data  are  totaled  on  a  weighted,  binary  basis. 
The  system  employs  equipments  at  the  sending  and  receiving  ends 
of  a  circuit  for  providing  error  ^detection  and  correction  while 
transmission  is  taking  place. 

The  transmitting  equipment  can  send  tapes  already  having 
checking  information  or  can  automatically  insert  checking  infor¬ 
mation  after  each  line.  In  either  case,  the  transmitter  will  stop 
after  sending  the  checking  information  for  each  line  of  data  to 
await  instructions  from  the  receiving  station.  The  receiving  equip¬ 
ment  checks  each  line  of  data  with  its  associated  checking  char¬ 
acters.  If  the  check  indicates  no  error,  the  transmitter  is  signalled 
to  send  the  next  line.  If  an  error  is  indicated,  the  reperforator 
deletes  the  errored  line  from  the  tape,  and  signals  the  transmitter 
to  repeat  the  line  of  data.  This  type  of  system  has  been  christened 
EDIT.  This  term  has  a  significance  other  than  its  literal  meaning 
— it  is  “Error  Deletion  by  Iterative  Transmission.” 

Figure  4  shows  the  prototype  EDIT  reperforator,  used  at  the 
receiving  station.  It  is  arranged  to  handle  5,  6,  7  or  8-level  tapes. 
It  has  both  punching  pins  and  sensing  pins.  These  two  sets  of 
pins  are  one  character  apart.  Immediately  after  a  character  is 
received  and  punched,  the  tape  is  advanced  to  its  next  position, 
where  that  character  can  be  read  by  the  sensing  pins.  In  this  man¬ 
ner,  characters  are  read  for  error  checking  purposes.  To  “rub 
out”  a  line  of  data  having  an  error,  the  tape  is  back-stepped  with 
all  punching  pins  operating  to  over-punch  each  character.  The 
sensing  pins  determine  how  far  to  back-step.  The  EDIT  trans¬ 
mitter  also  is  arranged  for  handling  5,  6,  7  and  8-level  tapes.  It 
can  step  and  read  the  tape  either  forward  or  backward. 

The  reperforator  and  transmitter  operate  on  a  parallel  input- 
output  basis.  Electronic  distributors  are  associated  with  them  for 
serial  operation  over  a  telegraph  circuit.  They  may  be  operated 
at  regular  telegraph  speeds  of  65,  75  and  100  words  per  minute, 
or  a  higher  speeds  up  to  200  words  per  minute. 

With  suitable  associated  circuitry,  the  EDIT  equipments  can  be 
used  for  error  detection  and  correction  in  the  transmission  of  any 
of  the  5,  6,  7  or  8-level  code  systems.  However,  this  discussion  will 
be  limited  to  a  system  that  has  just  reached  the  prototype  stage, 
in  which  error  detection  is  applied  to  the  standard  5-level  tele¬ 
graph  code. 

The  redundant  error  checking  infdWation  is  contained  in  two 
code  combinations  that  are  inserted  after  the  “carriage  return”  that 
denotes  an  end-of-line.  This  signal  for  inserting  the  error  checking 
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The  method  of  accumulating  the  binary  total  of  all  the  code 
combinations  in  a  line  of  data  is  quite  simple.  The  different 
valued  pulses  of  each  code  combination  are  fed  into  the  corre¬ 
sponding  stages  of  a  binary  counter.  As  shown  in  Figure  6,  the 
first  character  has  five  marking  pulses  which  will  cause  the  first 
five  stages  of  the  counter  to  set  from  zero  to  one,  giving  a  total 
count  of  31.  The  next  character  has  only  a  third  marking  pulse. 
This  resets  the  third  stage  to  zero,  which  in  turn  causes  the  fourth 
and  fifth  stages  to  reset  to  zero.  The  resetting  of  the  fifth  stage  to 
zero  causes  the  sixth  stage  to  be  set  to  one,  thus  giving  a  total  of 
35.  The  next  character  has  a  first  and  second  marking  pulse.  While 
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COUNTING  BINARY  CODES 

FIGURE  6 

the  pulses  are  essentially  fed  into  the  counter  in  parallel,  varying 
degrees  of  delay,  measured  in  microseconds,  are  included  in  the 
five  wires  so  that  the  pulses  actually  arrive  in  the  counter  one  at  a 
time. 

It  was  desired  in  the  checking  system  to  restrict  the  binary 
counter  to  8  stages.  Thus  the  counting  is  on  a  modulus  of  256 
since  each  time  the  counter  passes  through  a  count  of  256,  it 
starts  over  at  one. 

In  Figure  7  we  see  the  organization  of  a  line  of  data  (shown  as 
black  circles)  with  its  checking  characters  (shown  as  open 
circles).  The  binary  total  of  the  line  equals  130,  which  is  regis¬ 
tered  in  the  “one”  side  of  the  counter.  However,  the  readout  is 
made  from  the  “zero”  side  of  the  counter  which  is  set  to  the  com¬ 
plement  of  130.  The  first  four  bits  of  this  complement  are  trans¬ 
mitted  as  the  first,  second,  fourth  and  fifth  pulses  of  the  first 
checking  character.  The  last  four  bits  of  this  complement  are 
transmitted  as  the  first,  second,  fourth  and  fifth  pulses  of  the  sec¬ 
ond  checking  character.  The  third  pulses  of  the  two  checking 
characters  are  always  transmitted  as  marking  pulses.  This  avoids 

{Continued  on  page  43) 
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RAPID 

RACE*  eliminates  slow,  time-consuming 
manual  tests  by  electronically  checking 
complete  weapon  system  such  as  missile 
or  aircraft.  Operating  on  initial  assump¬ 
tion  that  system  is  functioning  properly, 
RACE  speeds  through  primary  test  of 
over-all  system  or  major  sub-systems.  If 
fault  exists,  RACE  signals  “no-go”,  then 
isolates  fault  through  secondary  tests. 
Complete  job  is  done  in  only  minutes. 


AUTOMATIC 

Advanced  design  eliminates  chance  of 
human  error  by  use  of  standard  computer 
techniques  of  programming,  memory, 
digital  and  analog  comparison.  Signal 
generators  include  electrical,  electronic, 
hydraulic  and  pneumatic  signal  sources, 
as  required  to  actuate  circuits  or  simulate 
system  signals  for  comparison  with  stand- 
ard  reference  signals. 


1009  HOURS 


CHECKOUT 

RACE^not  only  pinpoints  weapon  defect 
—it  also  flashes  on  control  console  screen 
location,  name  of  faulty  unit,  down-time 
involved,  location  of  spare,  type  of  tech¬ 
nical  work  required,  system  power  and 
arming  conditions  for  safe  repair.  Simul¬ 
taneously,  punched  maintenance  card  with 
complete,  detailed  instructions  for  repair 
is  automatically  ejected. 


EQUIPMEflT 

maintenance  areas 

systems,  aerial 

ground  fire  control  systems  and 
guidance  systems.  '  ;  ^ 
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MICROWAVE  ELECTRONICS  DIVISION 


Today  Sperry  is  working  closely  with  all  branches  of  the  military— Army,  Navy 
and  Air  Force  —  in  applying  RACE  to  major  weapon  and  defense  systems.  For 
more  information  on  RACE,  write  our  Microwave  Electronics  Division. 


smscm  comur 

Great  Neck,  New  York 
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Processing,  Narrow-Band  Transmission 

And  Remote  Display  of  Radar  Data 


by  Sheldon  P.  Detwiler,  Supervisory  Engineer,  Electronics  Division,  Lewyt  Manufacturing  Corp. 
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In  recent  years,  as  the  i:se  of  radar  systems  has  become  more 
and  more  extensive,  requirements  have  developed  for  the  remote 
display  or  use  of  radar  dala. These  requirements  have  been 
satisfied  by  several  types  of  remoting  systems — each  fitting  a 
particular  need.  This  article  discusses,  in  general  terms,  one 
family  of  such  systems  and,  in  particular,  the  AN/FST-1  Coordi¬ 
nate  Data  Transmitter,  nick-named  SDV  for  Slowed  Down  Video, 
which  is  utilized  in  the  SAGE  system  for  the  transmission  of 
so-called  “gap-filler”  radar  data  to  a  central  coordinating  system. 

Faced  with  the  problems  of  transmitting  radar  data  to  some 
remote  point,  a  choice  of  several  methods  exists.  The  simplest 
is  the  use  of  some  system  which  will  transmit  the  video  data 
directly,  such  as  by  a  microwave  relay  link,  or  for  very  short 
distances,  by  a  coaxial  cable.  For  very  short  runs  where  a  coaxial 
cable  is  practical,  the  advantages  of  its  use  are  obvious.  Main¬ 
tenance  of  the  electronic  equipment  which  drives  the  cable  repre¬ 
sents  the  principal  operating  expense.  For  transmission  over 
somewhat  greater  distances,  a  microwave  relay  link  may  be 
desirable.  If  the  remoting  can  be  done  on  a  single  hop  without 
the  need  for  repeaters,  the  original  investment  and  maintenance 
cost  may  compare  favorably  with  that  for  other  means  of  data 
transmission.  However,  as  the  remoting  distance  increases  to  the 
point  where  several  repeater  stations  are  necessary,  a  low-band¬ 
width  data  transmission  system  which  can  operate  over  ordinary 
communication  circuits  becomes  more  attractive. 

On  several  occasions,  I  have  had  people  inquire  whether  the 
suspension  of  some  of  the  natural  laws  is  not  necessary  in  order 
to  transmit  satisfactorily  a  radar  PPI  picture  over  a  narrow-band 
channel.  Since  a  typical  video  signal  coming  from  a  radar 
contains  frequency  components  up  to  2  or  3  megacycles,  such 
a  question  is  not  completely  unreasonable.  However,  when  one 
considers  the  amount  of  information  which  can  be  conveyed  from 
a  PPI  picture  to  a  radar  operator,  one  will  find  that  the  band¬ 
width  involved  is  relatively  small.  ^ 

Considering  the  face  of  an  indicator  as  a  collection  of  elemental 
areas  (the  illumination  of  any  one  of  which  might  denote  a 
target),  we  find  that  the  number  of  such  elemental  areas  might 
reasonably  total  somewhere  between  10,000  and  500,000.  If 
500,000  elemental  areas  were  assumed,  it  is  doubtful  whether 
an  operator  could  detect  the  movement  of  a  target  from  one 
elemental  area  to  an  adjacent  one.  If  as  few  as  10,000  elemental 
areas  were  assumed,  the  picture  would  be  considerably  coarsened. 
However,  an  operator  could  estimate,  the  position  of  a  target  to 
nearly  the  accuracy  possible  with  an  ordinary  radar  PPI  display. 
The  pertinent  question,  as  far  as  bandwidth  is  concerned,  is  how 
many  of  these  elemental  areas  must  we  transmit  each  second  in 
order  to  keep  pace  with  the  radar  antenna  as  it  turns.  As  a 
specific  example,  consider  the  problem  of  remoting  the  data  from 
a  SAGE  Gap  Filler  radar.  If  we  divide  our  PPI  indicator  face 
into  256  azimuth  elements,  each  of  these  azimuth  elements  will 
be  a  wedge  radiating  from  the  center  of  the  indicator  and  about 
1.4°  in  width.  Since  1.4°  is  in  the  neighborhood  of  the  beam 
width  of  most  short-range  radars,  the  quantizing  of  a  PPI  pic¬ 
ture  into  such  angular  elements  will  introduce  a  loss  of  angular 
resolution  in  the  order  of  half  the  beam  width.  Let  us  also 
divide  each  azimuth  element  into  64  range  elements.  Considering 
the  picture  as  a  whole,  we  now  have  16,384  elemental  areas.  For 
those  who  may  be  wondering  why  we  chose  such  numbers  as  256 
and  64,  I’ll  mention  that  they  are  powers  of  2  which  makes  life 
much  easier  on  most  digital  equipment.  Let  us  also  assume  that 
we  have  an  antenna  rotating  at  about  5  rpm.  We  then  have  a 
total  of  81,920  elemental  areas  per  minute  or  1365  elemental  areas 
per  second  to  transmit.  The  transmission  of  this  number  of  bits 
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per  second  over  an  ordinary  telephone  line  or  radio  communica¬ 
tion  channel  presents  no  real  problem. 

A  PPI  picture,  as  reconstructed  at  the  receiving  end  of  the 
communication  channel,  contains  nearly  all  the  intelligence  avail¬ 
able  in  the  original  radar  signals.  Assuming  this*  to  be  the  case, 
why  do  those  original  radar  signals  contain  such  high  frequency 
components?  One  answer  which  the  less  charitable  of  you  will 
immediately  offer  is  that  we  have  coarsened  the  picture.  This,  of 
course,  is  true,  but  to  what  extent  have  we  coarsened  the  picture? 
By  what  factor  have  we  increased  the  size  of  the  elemental  area? 
Surely  by  not  more  than  a  factor  of  10.  Perhaps  then,  more 
bandwidth  is  occupied  by  the  radar  signals  than  the  PPI  display 
that  they  create  justifies.  For  instance,  we  might  reduce  the 
bandwidth  in  the  video  amplifier  to  1  megacycle  without  noticing 
any  change  in  the  PPI  picture.  Even  then,  there  is  still  a  factor 
of  about  60  to  be  accounted  for  somehow.  Sure  enough  if  we 
watch  carefully,  we  find  that  the  radar  set  is  not  content  to  trans^" 
mit  only  one  pulse  each  azimuth  element  and  develop  its  picture 
on  the  basis  of  the  information  from  that  one  pulse.  It  is  instead 
transmitting  somewhere  in  the  neighborhood  of  50  or  60  pulses 
per  azimuth  element — a  rather  considerable  redundancy.  Before 
we  leap  in  and  criticize  the  radar  for  inefficiency,  we  should 
recognize  that  the  velocity  of  radio  propagation  being  what  it  is, 
a  single  transmitted  pulse  each  beam  width  would  leave  the  radar 
unoccupied  most  of  the  time.  It  also  would  leave  us  with  the 
same  bandwidth  as  if  the  pulse  were  being  repeated  frequently. 
Because  of  this  fact  alone,  we  can  afford  to  be  magnanimous  and 
not  ask  the  radar  set  to  transmit  only  pulse  per  azimuth  element. 
It  appears  that  w^e  cannot  hope  to  make  the  radar  set  by  itself 
deliver  low-bandwidth  signals  which  may  be  transmitted  to  a 
remote  point. 

Even  if  the  processing  for  data  transmission  were  made  easier 
by  utilizing  a  single  radar  pulse  per  azimuth  element,  the  per¬ 
formance  of  the  radar  would  be  very  seriously  degraded.  It  is 
difficult,  when  examining  the  video  waveform  resulting  from  a 
single  radar  pulse,  to  differentiate  targets  from  noise.  However, 
when  the  integrated  result  of  a  large  number  of  transmitted  pulses 
is  examined,  the  repeated  target  returns  stand  out  clearly  in 
the  presence  of  random  noise.  It  can  be  said  that  the  repetition 
of  the  target  return  over  a  larger  number  of  radar  trigger  periods 
is  redundant.  However,  this  redundancy  and  subseqeunt  integra¬ 
tion  are  necessary  in  maintaining  a  reasonable  radar  sensitivity. 

I  believe  yfe  have  shown  that  a  radar  PPI  display  may  be 
transmitted  over  a  narrow-band  channel  without  excessive  degrad¬ 
ation  of  that  picture.  The  problem  is  to  devise  a  processing 
method  to  convert  the  radar  video  signals  into  narrow-band 
signals  for  transmission.  One  simple  method  might  be  to  set 
up  a  television  camera  in  front  of  the  PPI  indicator.  If  the 
scanning  of  this  camera  were  made  extremely  slow  so  that  one 
frame  was  completed  for  each  rotation  of  the  radar  antenna,  a 
usable  remote  display  might  be  achieved.  There  would  be  a 
number  of  very  serious  “bugs”  which  would  have  to  be  ironed 
out  of  such  a  system.  In  addition,  it  probably  would  be  difficult 
to  maintain  the  stability  necessary  to  permit  coordinate  measure¬ 
ments  to  be  made  on  the  resulting  remote  display.  Even  though 
serious  faults  are  obvious  in  this  system,  let  us  examine  the 
process  of  bandwidth  reduction  which  it  employs.  The  PPI 
phosphor  performs  an  integrating  function,  building  up  a  dis¬ 
cernible  target  display  from  repeated  returns.  The  television 
camera  treats  the  picture  as  a  series  of  horizontal  lines,  each 
having  the  width  of  an  elemental  area.  As  each  horizontal  line 
is  swept,  the  television  camera,  in  effect,  treats  it  as  a  series 
of  elemental  areas. 

Let  us  make  an  improvement  on  this  television  camera  system. 
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Instead  ot  a  conventional  television  scan,  let  us  make  the  scan 
polar,  lagging  an  azimuth  element  or  two  behind  the  PPI  scan 
as  it  rotates  around  the  indicator.  This  eliminates  some  of  the 
“bugs”  from  the  system  but,  unfortunately,  adds  others.  Again,  it 
would  be  extremely  difficult  to  maintain  accuracy  and  stability 
in  the  system  so  that  coordinate  measurements  could  be  made 
from  the  resulting  remote  display.  The  basic  principle  used 
here,  however,  has  been  successfully  employed  in  slightly  different 
fashion  in  other  equipments. 

The  Rafax  Bandwidth  Compressor,  developed  at  Haller,  Ray¬ 
mond  and  Brown,  starting  in  1948,  employs  this  same  basic 
principle.  In  this  equipment,  a  circular  sweep  is  generated  on  a 
small  cathode  ray  tube  with  a  sweep  being  initiated  by  each 
radar  trigger.  The  radar  video  signals  are  used  to  intensity- 
modulate  the  trace.  Targets  then  show  up  as  intensified  spots 
whose  angular  positions  on  the  tube  are  determined  by  their 
ranges.  Using  a  medium  persistence  phosphor,  the  decay  time 
of  each  target  presentation  is  roughly  the  period  necessary  for 
the  radar  to  turn  through  one  beam  width.  A  rotating  optical 
pickup  system  feeding  into  a  photo-r»-]1  is  placed  in  front  of  this 
cathode  ray  tube.  If  this  pick-up  system  is  rotated  at  a  speed 
so  that  one  rotation  is  competed  during  each  azimuth  element, 
the  signal  from  the  photo-tube  constitutes  a  slowed  down  version 
of  the  original  video  suitable  for  transmission  over  a  narrow  band 
channel.  Many  of  the  difficulties  we  found  in  our  hypothetical 
television  systems  are  avoided  in  Rafax.  It  is  possible  to  maintain 
relatively  accurate  range  and  azimuth  calibration.  The  principal 
weakness  of  such  a  system  is  the  use  of  a  phosphor  for  short-term 
storage.  If  the  phosphor  maintained  its  initial  intensity  until  the 
scanning  system  read  out  each  target  and  then  caused  that 
intensity  to  drop  to  zero,  the  system  would  be  near  ideal.  How¬ 
ever,  the  time  between  the  intensification  of  a  spot  indicating  a 
target  and  the  scanning  of  that  spot  may  vary  from  near  zero  to 
the  time  necessay  to  rotate  through  one  azimuth  element.  The 
result  is  a  loss  of  several  db  in  the  ability  to  distinguish  weak 
returns  in  the  presence  of  noise. 

Slowed  Down  Video 

About  1951,  the  Slowed  Down  Video  was  conceived  at  the  Air 
Force  Cambridge  Research  Center.  Later,  practical  models  were 
developed  at  Lincoln  Laboratory.  The  Lewyt  Manufacturing 
Corporation  was  given  the  job  of  re-engineering  this  equipment 
into  suitable  form  for  use  in  the  Sage  system.  The  tjomplete 
system  of  the  Lewyt  AN/FST-1  Coordinate  Data  Transmitter 
occupies  four  cabinets  and  consists  of  two  independent  channels, 
each  capable  of  processing  the  data  from  a  radar  set  and  trans¬ 
mitting  it  over  a  telephone  line.  Automatic  fault  sensing  circuits 
and  remote  control  facilities  are  provided  to  permit  substitution 
of  the  stand-by  channel  in  the  event  of  failure  or  marginal 
operation  of  the  operating  channel.  Each  channel  is  housed  in 
a  pair  of  cabinets,  one  coiftaining  complete  power  supplies,  and 
the  other  the  Coordinate  Data  Transmitter  itself.  Two  middle 
cabinets  house  the  two  transmitters.  Logic  wiring  on  these  racks 
is  exposed  to  view.  There  are  transparent  plastic  masks  which 
cover  the  eight  sub-racks,  and  which  have  provided  in  them 
slotted  holes  through  which  special  test  prods  may  make  contact 
with  appropriate  test  points.  Also,  there  are  a  large  number  of 
pairs  of  neon  lamps  indicating  the  state  or  activity  of  a  number 
of  flip-flops.  These  neon  lamps  and  the  test  points  make  it 
possible  for  a  maintenance  man  to  make  adjustments  or  to 
identify  and  locate  malfunctions  within  the  equipment  easily. 

In  the  rear  of  each  transmitter  rack  there  are  eight  sub-racks 
of  plug-in  circuit  modules.  The  relatively  small  number  of  differ¬ 
ent  circuit  modules  used  in  this  equipment  and  the  ease  of  their 
replacement  simplifies  maintenance.  Field  maintenance  of  this 
equipment  can  be  by  substitution,  with  repair  of  defective  modules 
being  accomplished  at  depots.  These  plug-in  circuit  modules  are 
constructed  on  printed  circuit  boards,  resulting  in  a  compact, 
reproducible  package.  Since  this  equipment  was  intended  for 
ground  station  use,  no  premium  was  put  on  reduction  to  the 
smallest  possible  size.  Reliability  and  ease  of  maintenance  were 
of  prime  importance. 

If  the  development  of  such  equipment  were  undertaken  today, 
it  would  undoubtedly  take  a  radically  different  form.  The  present 
availability  of  transistors  and  magnetic  cores  would  permit  much 
more  reliable  and  compact  equipment. 

This  equipment  was  built  for  use  in  the  Sage  system,  using 
as  inputs  the  signals  from  a  short  range  gap-filler  radar  set.  It 
processes  those  signals  for  transmission  over  a  single  telephone 
circuit.  The  area  covered  by  the  radar  set  is  treated  as  a  number 
of  elemental  areas.  Each  such  elemental  area  is  about  1.4° 
in  width  and  l/64th  the  maximum  range  of  the  radar.  This 
corresponds  with  the  example  which  we  treated  before  with  our 
hypothetical  data  processing  equipments.  The  basic  principle  of 
processing  for  narrow  band  transmission  is  also  similar  to  our 
hypothetical  examples.  However,  a  number  of  refinements  worthy 
of  mention  are  used. 


One  of  the  essential  parts  of  the  system  is  a  means  of  storage  I 
in  which  the  high-speed  radar  data  may  be  accumulated  and  ] 
later  released  for  transmission.  A  Radechon  barrier-grid  storage  j 
tube  was  chosen  to  perform  this  function.  In  this  application,  | 
a  raster  of  up  to  256  dots  may  be  applied  to  the  storage  tube  J 
target.  Each  of  these  dots  may  accumulate  a  charge  during  a  \ 
number  of  writing  operations.  When  desired,  a  readout  signal  ; 
may  be  obtained  from  any  one  of  these  spots,  more  or  less  ■ 
proportional  to  the  amount  of  writing  which  had  been  done  ; 
on  that  spot.  Since  the  readout  operation  is  destructive,  all  ^ 
charge  is  erased  from  a  spot  and  the  accumulation  of  charge 
during  subsequent  writing  operations  may  start  from  zero. 

Each  spot  on  the  raster  corresponds  to  a  range  element,  giving 
a  capability  of  256  range  elements,  although  only  64  are  used 
in  the  current  application  of  the  equipment.  As  the  video  signal 
resulting  from  each  radar  pulse  is  received,  the  appropriate  charge 
corresponding  to  the  signals  present  in  each  range  element  is 
deposited  in  the  storage  tube.  Once  per  azimuth  element,  the 
readout  circuits  work  their  way  through  the  raster,  one  spot 
each  l/1600th  of  a  second  producing  output  pulses  whose  ampli¬ 
tudes  are  measures  of  the  radar  signals  appearing  in  the  range 
elements  since  the  last  readout. 

The  output  signals  from  the  storage  tube  circuits  could  be 
stretched  and  displayed  on  an  indicator,  giving  a  multi-tone 
presentation.  However,  the  signals  necessary  to  convey  such  a 
multi-tone  picture  would  require  more  bandwidth  to  transmit  than 
we  can  afford.  In  addition,  a  decision  must  ultimately  be  made 
as  to  whether  a  target  does  or  does  not  exist.  In  most  instances, 
the  machine  is  more  capable  of  making  this  decision  than  an 
observer  at  a  remote  indicator.  Therefore,  a  threshold  circuit  is 
utilized  following  the  storage-tube  output  to  accept  as  targets  for 
transmission  only  those  signals  exceeding  a  pre-determined  level. 
The  remote  display  will  therefore  consist  of  either  no  spot  or 
the  definite  presence  of  a  spot  in  each  elemental  area. 

In  wTiting  into  the  storage  tube,  it  would  be  practical  to  inte¬ 
grate  the  video  signal  returned  for  each  radar  pulse  in  each 
range  element  and  to  apply  a  proportional  charge  to  the  appropri¬ 
ate  spot  on  the  raster.  However,  a  simpler  input  system  having 
a  number  of  advantages  is  used  instead.  The  incoming  video 
signals  are  passed  through  a  threshold  circuit  causing  a  flip-flop 
to  set  up  whenever  this  threshold  is  exceeded.  A  range  mark 
generator  is  used  to  generate  a  train  of  pulses  marking  the 
boundaries  of  the  range  elements.  A  range  mark  pulse  which 
occurs  while  the  flip-flop  is  set  is  used  to  reset  the  flip-flop  and 
also  to  apply  a  unit  charge  to  the  appropriate  spot  on  the  storage 
tube  raster.  The  result  is  that  a  unit  charge  is  deposited  for  any 
range  element  within  which  the  video  waveform  exceeds  the 
pre-determined  threshold.  Here  again,  we  have  allowed  the 
machine  to  make  a  decision  as  to  whether  a  target  did  or  did 
not  exist  for  the  return  from  each  radar  pulse. 

Recording  the  Signals 

We  have  quantized  in  range  by  breaking  the  range  into  64 
elements,  and  we  have  quantized  in  amplitude  at  the  input  to 
the  storage  tube  by  permitting  only  “target”  or  “no  target” 
signals  to  be  recorded  on  the  storage  tube.  The  picture  is  broken 
into  azimuth  elements  by  reading  out  each  range  element  once 
during  each  azimuth  element.  It  appears,  then,  that  we  are  asking 
the  storage  tube  to  count  the  number  of  target  returns  per  azimuth 
element  in  each  range  element.  At  the  output  of  the  storage 
tube,  the  decision  is  made  to  transmit  a  target  pulse  if  the  count 
exceeds  a  pre-determined  number.  Actually,  the  storage  tube 
is  not  a  digital  device  but  it  is  able  to  count  to  an  accuracy  of 
about  ±10%,  which  is  adequate  for  this  application. 

As  we  had  mentioned  before,  it  is  very  difficult  to  distinguish 
the  presence  of  a  weak  target  in  the  video  signal  resulting  from 
a  single  radar  pulse;  however,  this  is  just  what  we  are  asking 
the  input  threshold  circuit  to  do.  We  must  expect  that  it  will 
make  frequent  mistakes.  We  would  prefer  that  the  equipment  as  . 
a  whole  transmit  false  alarms  for  targets  which  do  not  actually 
exist)  very  seldom.  On  the  other  hand,  we  are  interested  in 
displaying  targets  which  may  be  practically  indistinguishable  from 
noise.  The  input  threshold  level  is  therefore  set  so  that  when 
no  target  returns  are  received,  quantized  video  pulses  will  be 
generated  a  certain  percentage  of  the  time  due  to  noise  alone. 
The  threshold  circuit  following  the  storage  tube  is  then  adjusted 
so  that  it  will  produce  an  output  due  to  the  quantizing  of  noise 
alone,  only  infrequently.  If  the  proper  choice  of  both  of  these 
thresholds  is  made,  the  machine  can  have  the  ability  to  distin¬ 
guish  weak  targets  as  dependably  as  a  reasonably  alert  radar 
observer.  In  order  to  maintain  such  performance,  the  percentage 
of  quantized  video  pulses  resulting  from  noise  alone  must  remain 
relatively  constant.  A  variation  of  a  fraction  of  a  db  in  average 
radar  noise  amplitude  could  completely  disrupt  the  operation  of 
the  equipment.  It  would  be  uni:easonable  to  attempt  to  maintain 
a  constant  noise  amplitude  within  the  radar  over  long  periods 
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of  time;  therefore,  a  type  of  automatic  gain  control  is  employed 
in  the  Slowed  Down  Video  equipment. 

One  of  the  range  elements  near  maximum  range  is  monitored 
and  a  voltage  proportional  to  the  rate  of  quantized  video  pulses 
due  to  noise  alone  is  generated.  This  voltage,  amplified  and 
averaged  through  an  extremely  long  time-constant,  is  used  to 
control  the  gain  of  the  input  video  amplifier.  Thus,  a  nearly 
constant  percentage  of  quantized  video  pulses  due  to  noise  alone 
is  generated  by  the  input  threshold  circuit.  When  properly  cali¬ 
brated,  the  equipment  is  capable  of  operation  without  attention 
for  indefinite  periods  of  time. 

Let’s  digress  for  a  minute,  and  discuss  one  of  the  advantages 
of  this  type  of  input  circuit — where  digital  integration  follows 
amplitude  quantization. 

I’m  sure  most  of  you  have  had  the  misfortune  to  observe  radar 
indicators  whose  display  was  practically  useless  because  of  inter¬ 
ference  being  received  from  nearby  friendly  radar  sets.  I’m 
afraid  “friendly”  is  perhaps  a  poor  word  to  use  here.  About  the 
only  consolation  at  a  time  like  that  is  the  knowledge  that  the 
fellows  who  are  jamming  you  are  probably  looking  at  the  same 
kind  of  picture.  This  sort  of  interference  is  almost  entirely 
cleanefl  up  by  amplitude  quantization  and  digital  integration. 
The  mechanism  for  removing  this  interference  is  fairly  simple. 
Such  interference  usually  takes  the  form  of  intense  spots  dis¬ 
played  as  dotted  spirals  of  varying  pitch,  or  even  as  apparently 
randomly  distributed  spots.  The  important  point  is  that  each 
one  of  these  spots  is  the  result  of  a  single  radar  pulse  from  a 
nearby  radar.  If  that  single  pulse  happens  to  come  from  a  high- 
powered  set  using  a  wide  transmitted  pulse,  the  presentation 
on  an  ordinary  PPI  might  very  well  be  as  bright  as  the  display 
of  a  strong  target  return.  However,  where  the  data  processing 
consists  of  determining  whether  the  video  quantizer  threshold 
was  exceeded  for  a  minimum  number  of  radar  pulses,  the  effect 
of  such  a  single  high  intensity  return  is  negligible  since  it  does 
not  repeat  several  times  at  one  range  during  an  azimuth  element. 
The  result  is  that  even  the  most  cluttered  radar  display  will  be 
cleaned  up  and  transmitted  without  a  significant  increase  in  the 
false  alarm  rate. 

I  don’t  think  it  would  be  proper  to  engage  in  speculation  or 
other  possible  applications  of  this  digital  integration  technique 
for  cleaning  up  radar  interference.  However,  I  suspect  many  of 
you  recognize  applications  for  such  a  clean-up  where  processing 
for  low  bandwidth  data  transmission  is  not  a  requirement. 
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certain  undesirable  code  combinations  such  as  “blanks,”  which 
are  deleted  by  some  switching  systems,  and  two  consecutive  “car¬ 
riage  returns”  or  “Figure  Shift  H,”  which  are  end-of-message  sig¬ 
nals  in  some  switching  systems. 

The  carriage  return  is  added  after  the  two  checking  characters 
for  control  purposes,  as  will  be  explained  later. 

At  the  receiving  end  of  the  circuit,  the  sensing  pins  of  the  reper¬ 
forator  read  the  received  characters  into  a  binary  counter.  If  no 
error  occurs  in  transmission,  this  counter  should  have  the  total  of 
130  for  the  line  of  text  illustrated  in  Figure  8.  Upon  detecting 
the  end-of-line  signal,  the  receiving  equipment  directs  the  8  bits 
containing  the  checking  information  into  their  respective  stages  of 
the  counter.  Since  these  8  bits  are  the  complement  of  the  binary 
total,  every  stage  will  be  set  to  its  “one”  condition  if  there  are  no 
errors.  Any  deviation  from  all  stages  being  set  to  one,  will  indi¬ 
cate  an  error. 

If  no  error  is  indicated,  the  transmitter  receives  a  signal  that 
causes  it  to  send  the  next  line  of  data.  If  an  error  is  indicated,  the 
transmitter  receives  an  “error”  signal  that  causes  it  to  back-step  its 
tape  to  the  “carriage  return”  code  that  terminated  the  checking 
characters  of  the  previous  line  of  data.  Then  upon  a  “ready” 


I  might  mention  that  a  good  part  of  the  bulk  of  this  machine 
is  taken  up  by  auxiliary  circuits.  These  provide  for  the  sensing 
of  faults,  the  automatic  transfer  of  channels  in  case  of  faults, 
provision  for  control  from  a  remote  point  and  report  back  on 
the  status  of  the  equipment  to  that  remote  point,  and  circuits 
for  the  generation  of  test  patterns  and  calibration  signals  used 
during  maintenance  or  which  may  be  initiated  remotely. 

Telephone  Line  Entries 

Now  a  word  about  what  actually  goes  out  to  the  telephone  line. 
Each  1600th  of  a  second,  the  storage  tube  output  circuits  either 
do  or  do  not  generate  a  pulse  signifying  the  presence  of  a  target 
in  the  elemental  area  under  consideration.  The  sampling  of  all 
64  range  elements  is  completed  about  every  I/20th  of  a  second. 
Square  modulating  waveforms  1/I600th  of  a  second  in  length 
are  used  to  control  a  2000  cycle  carrier  and  transmit  target  data, 
an  800  cycle  timing  signal,  and  a  synchronizing  signal  signifying 
the  start  of  each  Slowed  Down  Video  sweep.  These  signals  are 
mixed  in  the  appropriate  proportions  and  are  delivered  directly 
to  a  single  telephone  line  for  transmission  to  the  remote  station. 

In  conclusion  I  would  like  to  mention  the  OA-947  Coordinate 
Data  Monitor  which  is  the  indicator  designed  to  display  data 
received  from  the  Slowed  Down  Video  equipment.  It  contains 
all  the  circuitry  necessary  to  demodulate  the  signals  received 
from  the  telephone  line  and  to  reconstruct  and  display  the  PPI 
picture.  Individual  intensity  control  of  target  displays,  range 
rings  and  north  strobes  are  provided.  In  addition,  other  data 
may  be  displayed  if  desired.  Over  the  indicator  face,  and  normally 
stored  at  the  top  thereof,  is  a  photo-electric  light. gun  which  may 
be  positioned  over  any  spot  on  the  indicator  and  used  to  initiate 
the  recording  on  adding  machine  tape  of  the  range  and  azimuth 
coordinates  of  a  target  falling  within  its  view. 

The  same  type  of  modular  construction  for  electronic  circuits 
is  used  in  this  indicator  as  is  used  in  the  Slowed  Down  Video 
equipment.  The  door  on  the  front  of  the  equipment  i^^y  he 
opened  to  expose  the  logic  wiring.  An  inner  door,  consisting  of 
the  sub-racks  housing  the  plug-in  modules,  may  then  be  swung 
open  to  permit  removal  of  any  of  the  modules  and  also  to 
provide  access  to  the  cathode-ray-tube-yoke  drive.  A  back  door 
provides  access  to  power  supplies. 

*  Editor’s  note:  Questions  of  security  prevented  the  author  from 
being  more  specific  in  some  areas  of  this  article. 


signal  from  the  receiving  station,  it  repeats  the  errored  line.  Mean¬ 
while,  the  reperforator  back-steps  its  tape  and  at  the  same  time 
over-punches  with  five  holes  each  character  in  the  errored  line. 
When  its  sensing  pins  read  the  “carriage  return”  code  that  termi¬ 
nated  the  checking  characters  of  the  previous  lines,  it  starts  step¬ 
ping  its  tape  in  the  forward  direction  until  it  reaches  unpunched 
tape,  when  it  sends  the  “ready”  signal  to  the  sending  station. 

The  binary  total  gives  an  extremely  effective  error  detection  sys¬ 
tem  with  low  transmission  redundancy.  Its  totaling  of  the  values 
of  a  group  of  characters  gives  protection  against  the  loss  or  repeti¬ 
tion  of  complete  characters.  If  an  error  is  confined  to  one  character 
in  a  line,  it  gives  positive  protection  on  errors  that  would  be 
compensating  in  the  parity  or  fixed  ratio  codes. 

At  the  present  time,  EDIT  is  essentially  for  point-to-point  com¬ 
munications.  However,  it  is  evident  that  it  has  possibilities  for  use 
on  a  complicated  switching  network  for  automatically  detecting 
and  correcting  data  transmission  over  each  link  of  the  system. 


3  10'  28  t  9  4  13  24  '  10  14  I  5  8 


FIGURE  8 


1957 


SIGNAL.  NOVEMBER.  1957 


4J 


Some  people  still  send  communications 
one  character  at  a  time. 

Others  use  DATAFAX — the  fast 
Stewart-Warner  electronic  way  to 
transmit  all  data  over  telephone  lines. 

DaUifax  transmits  and  records  any 
material:  correspondence,  drawings, 
pictures,  printed  matter,  even  hand¬ 
written  notes.  And  since  copies  are 
exact  duplicate  images  of  the  original, 
chance  for  error  is  eliminated. 


Cost? 

Automatic  transmission  and  recording 
eliminate  need  for  full-time  operator; 
recorders  will  even  respond  to  trans¬ 
missions  sent  after  the  office  is  closed 
for  the  day.  Datafax  also  eliminates  re¬ 
typing,  proofreading,  intermediate 
handling,  intransit  delays — and  their 
clerical  costs.  The  clear,  smudge-proof, 
permanent  Datafax  copy  costs  less 
than  2^  for  a  letter-sized  unit. 

Chances  are  your  operations  have 


outgrown  Primitive  Communications. 
If  so,  you’ll  want  to  find  out  about 
Datafax.  First,  send  for  your  copy  of 
the  free  Datafax  bulletin.  Write: 
Stewart-Warner  Electronics,  Dept.  15, 
1300  N.  Kostner  Ave.i  Chicago  51,  Ill. 
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.  High  Intensity  Mercury  Arc  Lamps 

I  News  of  an  experimental  development  in  lighting  for 
night  aerial  photography  which  is  creating  no  little  inter- 
?est  in  this  field,  is  contained  in  a  recent  announcement  of 
jthe  Wright  Air  Development  Center  (WADC),  Wright- 
Patterson  Air  Force  Base,  Ohio,  which  gives  some  details 
of  the  development.  Present  night  photography  systems 
use  flash  bombs  or  photoflash  cartridges  to  provide  inter¬ 
mittent  light  whereas  the  new  method,  developed  by 
ARDC’s  Wright  Air  Development  Center,  utilizes  a  com¬ 
mercial  type  high-intensity  mercury  arc  lamp  to  provide  a 
narrow,  directed  beam  of  continuous  light. 

Although  the  active  element  (mercury  arc)  of  the  lamp 
is  no  larger  than  a  cigarette,  it  provides  adequate  light  for 
aerial  photography.  Excellent  photographs  have  been 
obtained  by  Wright  Air  Development  Center  at  various 
altitudes  and  speeds. 

The  lights  are  difficult  to  see  from  the  ground  because 
of  their  narrow  beam  and  bluish  hue.  On  an  approaching 
aircraft,  the  light  appears  as  a  distant  star  to  ground 
observers. 

Standard  flash  bombs  and  cartridges  produce  a  brilliant 
flash  lasting  only  a  fraction  of  a  second,  and  dissipate 
light  in  all  directions.  Use  of  the  mercury  arc  lamp  en¬ 
ables  Air  Force  reconnaissance  aircraft  to  “sweep”  light 
along  the  ground  underneath  the  aircraft. 

Air  Force  engineers  in  the  Aerial  Reconnaissance  Lab¬ 
oratory  at  WADC  pointed  put  that  use  of  the  light  elimi¬ 
nates  the  need  for  heavy;  bulky  equipment  used  with 
pyrotechnic  illuminants  is  much  less  expensive,  and  also 
safer,  since  no  explosives  are  necessary. 

In  addition,  the  mission  of  a  reconnaissance  aircraft 
using  the  mercury  arc  lamp  is  limited  only  by  the  range  of 
the  aircraft  and  the  amount  of  film  carried. 

The  new  method  produces  continual,  constant-level 
light  and  works  best  with  so-called  aerial  “strip”  cameras 
which  roll  the  film  at  a  speed  proportioned  to  the  speed 
of  the  aircraft  as  it  flies  over  the  ground. 

U  Lightweight  Aerial  Panoramic  Camera 

A  versatile  lightweight  panoramic  camera  developed  by 
the  Perkin-Elmer  Corp.,  Norwalk,  Conn,  for  wide-angle 
aerial  photography  is  expected  to  give  new  impetus  to 
commercial  as  well  as  military  use  of  aerial  photo  recon¬ 
naissance.  The  new  camera,  designated  the  Model  501 
Lightweight  Tracking  Camera,  is  designed  for  diverse  ap¬ 
plications  in  military  operations  and  other  fields  requir¬ 
ing  extremely  wide-angle  continuous  aerial  photographic 
coverage  of  terrain. 

The  camera  employs  rapid-scanning  principles  to  ob¬ 
tain  successive  photographs  covering  180  degrees  from 
horizon-to-horizon  across  a  plane’s  line  of  flight,  with  true 


velocity  compensation  throughout  the  scan.  It  is  an  auto¬ 
matic  sequencing  camera  with  sufficient  film  capacity  for 
a  complete  mission,  and  it  can  be  set  for  either  adjacent 
or  stereo-overlapping  pictures.  Operation  can  be  auto¬ 
matic  or  manual  (preset),  and  can  be  started  and  stopped 
by  remote  control  of  power. 

The  camera  is  designed  for  1000  feet  of  70mm  film  with 
built-in  red  and  yellow  filter  for  black-and-white  film  and 
clear  for  color  film  and  uses  only  10^^  inches  of  film  for 
each  horizon-to-horizon  picture.  The  camera  has  the  high 
resolution  of  40  lines/mm  on  high-speed  film  and  op¬ 
erates  on  28  volts,  D.C.  power. 

It  contains  no  shutter,  exposures  being  made  while 
moving  the  film  over  a  slit  in  the  camera.  Thus,  as  the 
prism  rotates,  the  image  is  “wiped”  on  the  sensitized  film. 
The  time  required  for  each  scan  is  adjustable,  and  can  be 
set  as  fast  as  %  second.  • 
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These  three,  small  lights  mounted  in  the  nose  of  a  C-47  tost  air¬ 
craft  provide  sufficient,  continuous  light  for  night  aerial  photography. 

Sound  Reproduction 

An  interesting  discovery  which  promises  to  have  a 
significant  effect  on  the  foreign  rescoring  of  Army  train¬ 
ing  and  other  bi-lingual  films,  among  many  other  possi¬ 
ble  uses,  has  been  made  by  Mr.  George  Lewin,  Chief  of 
the  Pictorial  Engineering  Office  of  the  Army  Pictorial 
Center,  35-11  35th  Ave.,' Long  Island  City  1,  N.  Y. 

Mr.  Lewin  has  discovered  that  magnetic  sound  tracks 
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on  motion  picture  film,  previously  believed  to  be  opaque, 
are  reasonably  transparent  to  infra-red  “light.”  This 
means  that  it  will  no  longer  be  necessary  to  resort  to 
half-width  tracks  when  combined  photographic  and  mag¬ 
netic  tracks  are  required. 

The  discovery  also  has  important  implications  for  the 
entire  motion  picture  industry,  since  producers  of  multi- 
magnetic  track  films  can  place  a  full-width  rather  than 
half-width  photographic  track  on  their  prints,  along  with 
the  magnetic  tracks,  so  that  the  same  prints  may  be  run  in 
the  many  theaters  which  are  not  equipped  for  magnetic 
sound,  without  sacrificing  picture  area  as  is  presently 
necessary.  It  is  now  possible  to  superimpose  a  magnetic 
stripe  completely  covering  the  full-width  photographic 
sound  track  and  still  obtain  good  quality  reproduction 
from  it,  while  at  the  same  time  using  the  magnetic  stripe 
for  an  entirely  independent  recording.  The  result,  which 
permits  maximum  fidelity  of  sound  from  the  magnetic 
track  and  only  a  slight  loss  of  volume  from  the  photo¬ 
graphic  track,  is  immediately  applicable  to  the  familiar 
JAN  portable  motion  picture  projector,  a  standard  item 
of  military  equipment.  These  JAN  projectors  employ  a 
lead-sulfide  photo-conductive  cell  which  is  infra-red  sensi¬ 
tive.  By  adding  magnetic  facilities,  it  will  be  possible  for 
the  projector  to  reproduce  the  sound  from  either  track, 
as  desired. 

However,  it  is  anticipated  that  additional  tests  will  be 
necessary  before  it  can  be  safely  assumed  that  this  newly 
discovered  transparency  effect  is  a  permanent  and  com¬ 
mercially  feasible  one.  Since  the  effect  depends  entirely 
upon  the  infra-red  transmission  of  the  magnetic  oxide  and 
the  infra-red  sensitivity  of  the  lead-sulfide  cell,  it  will  be 
necessary  to  study  carefully  the  uniformity  of  both  the 
oxide  and  the  cells.  Proper  selection  and  control  are  ex¬ 
pected  to  reduce  the  transmission  loss,  and  may  'at  the 
same  time  improve  the  quality  of  both  the  photographic 
and  magnetic  reproduction.  Improved  cells  and  more 
efficient  infra-red  “light”  sources  are  also  a  distinct  possi- 
bility. 

In  a  personal  communication  to  the  writer,  Mr.  Lewin 
stated  that  the  transmission  loss  is  approximately  11  db 
at  400  cycles.  At  7000  cycles  there  is  an  additional  los^ 
of  from  one  to  three  db,  which  can  be  recovered  by  re¬ 
focussing  for  infra-red. 

^^Photographic  Science  and  Engineering^^ 

A  new  technical  publication  which  has  created  great 
interest  in  scientific  and  engineering  circles  generally,  and 
particularly  those  utilizing  photography  in  some  form 
or  other,  made  its  debut  in  July  1957  with  the  issuance  of 
Volume  1,  No.  1. 

Entitled  Photographic  Science  and  Engineering,  the 
new  publication  is  a  masterpiece  of  the  editorial  and  pub¬ 
lishing  art  and  if  the  number  of  plaudits  greeting  its  ap¬ 
pearance  is  any  criterion,  it  is  certain  to  become  a  wel¬ 
come  addition  to  the  very  few  publications  covering  the 
highly  specialized  field  of  photographic  science  and  en¬ 
gineering.  The  new  periodical  which  initially  will  be  pub¬ 
lished  quarterly,  is  the  official  journal  of  the  recently 
formed  Society  of  Photographic  Scientists  and  Engineers 
which  was  created  as  a  result  of  the  union  of  the  former 
Society  of  Photographic  Engineers  and  the  Technical 
Division  of  the  Photographic  Society  of  America.  The 
new  journal  replaces  the  Society  of  Photographic  Engi¬ 
neers’  former  official  journal  entitled  Photographic  Engi¬ 
neering  and  as  such  is  dedicated  to  the  advancement  of  the 
knowledge  and  application  of  photography  and  other 
directly  related  sciences. 

The  pages  of  the  new  journal  are  open  to  all  who  wish 
to  report  on  new  studies  dealing  with  the  theory  of  photo¬ 


sensitive  systems,  the  design  of  photographic  instruments 
and  apparatus  useful  in  the  treatment  of  photographic 
materials,  photographic  optics  and  illuminants,  the  use 
of  photography  for  scientific  or  engineering  measurement 
or  recording,  and  photographic  instrumentation  and  data 
recording. 

The  first  issue  of  Photographic  Science  and  Engineer¬ 
ing  is  a  publication  of  44  pages  with  six  excellent  papers 
covering  the  broad  field  of  the  subject  and  two  depart¬ 
ments  covering  literature  abstracts  and  new  developments 
and  patents.  Later,  it  is  planned  to  add  a  book  review  de¬ 
partment  which  will  cover  pertinent  books  as  they  are 
published. 

Inquiries  concerning  the  publication  should  be  ad¬ 
dressed  to  the  Society  of  Photographic  Scientists  and  En¬ 
gineers,  Box  1609,  Main  Post  Office,  Washington,  D.  C. 

^^Modern  Applied  Photography^^ 

Since  we  are  on  the  subject  of  literature,  particularly 
that  which  applies  to  photographic  science  and  engineer¬ 
ing,  it  is  pertinent  that  your  attention  be  called  to  a  vol¬ 
ume  of  162  pages  just  published  by  the  Philosophical  Li¬ 
brary,  Inc.,  15  East  40th  Street,  New  York  16,  N.  Y. 

Authored  by  G.  A.  Jones,  a  recognized  expert  on  the 
subject  of  photographic  instrumentation,  Modern  Applied 
Photography  is  a  summary  or  outline,  and  a  very  good 
one  too,  of  the  major  applications  of  photography,  and,  as 
stated  by  the  author  in  the  preface,  is  directed  towards 
those  not  mainly  concerned  with  the  art  or  science  of  the 
subject.  To  that  end,  as  far  as  possible,  technical  terms 
have  been  omitted,  though  it  has  been  assumed  that  the 
reader  possesses  a  general  knowledge  of  elementary  pho¬ 
tographic  principles.  In  this  book  he  draws  upon  his  ex¬ 
perience  to  survey  the  scope  of  applied  photography  in 
most  major  branches  of  industry,  emphasizing  its  value  in 
research  and  investigation  as  well  as  in  simple  recording. 
All  major  modern  techniques  are  explained,  with  the  rea¬ 
sons  underlying  their  uses  broadly  analyzed  in  terms  of 
the  fundamental  properties  of  light-sensitive  photographic 
material.  For  the  practical  man,  many  examples  are  in¬ 
cluded  of  applied  photography  in  a  wdde  variety  of  in¬ 
dustries. 

The  book  consists  of  12  chapters,  a  bibliography  and 
index,  plus  a  list  of  plates  of  which  there  are  18.  Some 
idea  of  its  comprehensiveness  may  be  gained  from  a  per¬ 
usal  of  the  chapter  titles  which  include,  “Photography  As 
an  Aid  to  Memory;”  “Scientific  Recording;”  “Photog¬ 
raphy  by  Dim  and  Bright  Light;”  “Recording  of  Color,” 
“Infra-Red  Sensitivity;”  “Ultra-Violet  Photography;” 
“Radiography;”  “Atomic  Particles;”  “Recording  and 
Analysis  of  Motion;”  “Photography  in  Production,”  and 
“Photography  as  an  Instructor.” 

Well  written  and  technically  authoritative,  Jones’  book 
is  certain  to  find  wide  acceptance  as  a  brief  but  excellent 
outline  on  the  subject  of  applied  photography  which  re¬ 
duced  to  its  simplest  terms  is  photographic  instrumenta¬ 
tion.  Priced:  $4.75. 

^‘Wollensak  Lens  and  Shutter  Guide^^ 

Another  recent  arrival  in  the  field  of  literature  pertain¬ 
ing  to  the  subject  of  photography,  at  least  that  part  of  it 
concerning  lenses  and  shutters,  is  a  small  paper  bound 
volume  of  some  126  pages  entitled  W ollensak  Lens  and 
Shutter  Guide,  published  by  Greenberg,  201  East  57th 
St.,  New  York  22,  N.  Y. 

As  indicated  by  the  title,  the  book  covers  Wollensak 
lenses  and  shutters  plus  a  chapter  on  Wollensak  high 
speed  motion  picture  cameras  and  for  the  first  time 
offers  to  the  photographer  who  wants  to  know,  a  complete 
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NEW  FORK  UNIT  DESIGNED  FOR  HIGH  ENVI¬ 
RONMENTAL  VIBRATION  USES.  SENSIBILITY  TO 
EXTERNAL  FORCES  IS  REDUCED  AT  LEAST  ONE 
ORDER  OF  MAGNITUDE  THROUGH  VIBRATION 
RANGE  OF  2  TO  2000  CPS  WITHOUT  SHOCK 
MOUNTS. 

INHERENT  STABILITY  IS  AT  LEAST  1  PART  IN 
1  MILLION  ±5®C  OR  1  PART  IN  10  MILLION 
WITH  OVEN. 

FORK  FREQUENCIES  1000  TO  5000  CPS. 


LONG  TERM  DRIFT  LESS  THAN  5/10®  PER  YEAR. 
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Requires  Fewer  Passing  Tube  Sections 
Permits  Lower  Range  Control  Circuits 

This  Chatham  Twin  Power  Triode  provides  both  low  internal  drop 
and  excellent  control  sensitivity.  Series  regulators  have  previ¬ 
ously  had  to  compromise  these  characteristics.  The  very  low-mu 
triodes  provided  adequate  low  tube  drop  while  the  high  sensi¬ 
tivity  control  characteristics  could  be  obtained  only  from  beam 
power  tubes.  Where  both  performance  features  were  demanded 
it  was  often  necessary  to  resort  to  parallel  operation  of  a  large 
number  of  tubes,  or  by  complicated  control  amplifier  circuits. 

For  more  information  about  the  6528,  or  for  help  with  any 
special  tube  problem,  write  Commercial  Engineering  Section, 
Chatham  Electronics,  Division  of  Tung-Sol  Electric  Inc.,  Livingston, 
New  Jersey. 


RATINGS 


Max.  Plate  Dissipation  per  tube . 60  watts 

Max.  Plate  Dissipation  per  section . 30  watts 

Max.  Steady  State  Plate  Current  per  section . .  .  300  ma 

Max.  Plate  Voltage . 400  volts 

Max.  Heater  Cathode  Voltage . 300  volts 

Amplification  Factor* . • . 9 

Transconductance  per  section*.  . . 37,000  pmhos 


*Average  characteristics  at  Eb  =  100v,  Ec  =  — 4v.  lb  = 
185  ma. 


TYPICAL  VALUES  FOR  REGULATOR  SERVICE 


PHOTOPROCRESS _ 

and  fully  illustrated  guide  to  the  lenses  and  shutters  of  the 
Wollensak  Optical  Co.  The  book  deals  with  lenses  and 
shutters  in  general  and  particularly  covers  lens  aberra¬ 
tions,  lens  construction,  lens  mounting,  depth  of  field, 
lens  coverage,  resolution,  lens  coating  and  cleaning,  en¬ 
larging  lenses,  image  size,  color,  light  and  shutter  syn¬ 
chronization. 

Particularly  interesting  is  the  chapter  on  Wollensak 
high  speed  motion  picture  cameras  which  introduces  some 
of  the  fundamentals  of  this  fascinating  art. 

Though  the  book  covers  the  products  of  only  one  manu¬ 
facturer,  it  is  broad  enough  in  its  coverage  to  be  of  in¬ 
terest  to  any  one  who  desires  to  know  more  about  the  two 
basic  elements  of  any  camera  system.  The  book  reflects 
great  care  in  its  preparation,  is  technically  accurate,  au¬ 
thoritative  and  as  complete  as  a  book  of  its  size  could  be. 
It  is  well  illustrated  and  priced  $1.95. 

SPSE  1957  Annual  Technical  Conference 

An  event  of  great  importance  in  the  field  of  photo¬ 
graphic  science  and  engineering  was  the  1957  Annual 
Technical  Conference  of  the  Society  of  Photographic  Sci¬ 
entists  and  Engineers,  held  at  the  Hotel  Berkeley-Carteret, 
Asbury  Park,  N.  J.,  Sept.  9  to  13,  1957,  with  the  cooper¬ 
ation  of  the  U.  S.  Army  Signal  Engineering  Laboratories, 
Fort  Monmouth,  N.  J. 

Brigadier  General  Earle  F.  Cook,  Commanding  the 
U.  S.  Army  Signal  Engineering  Laboratories  at  Fort  Mon¬ 
mouth,  N.  J.,  delivered  the  welcoming  address.  General 
Cook  discussed  the  newer  concepts  of  military  photo¬ 
graphic  requirements  and  the  role  that  industry  could 
play  in  fulfilling  the  needs  of  the  Department  of  the  Army 
in  the  photographic  aspect  of  the  combat  surveillance  pro¬ 
gram. 

During  the  conference.  Dr.  John  Eggert,  Director  of  the 
Photographic  Institute  at  the  Technical  College  in  Zurich, 
Switzerland,  was  awarded  honorary  membership  by  the 
Society  in  recognition  of  his  contributions  and  achieve¬ 
ments  in  the  field  of  photographic  science.  Dr.  Eggert’s 
technical  paper,  “Photographic  Development  in  Theory 
and  Practice,”  was  well  received  and  excited  great  inter¬ 
est  among  his  audience. 

A  representative  cross  section  of  other  papers  presented 
included  “Multiflash  Photography,”  by  Dr.  Harold  E. 
Edgerton;  “Airborne  Photographic  Processing,”  by  C.  N. 
Edwards,  S.  Schreck,  and  A.  G.  Hutchins;  “Improvements 
in  Densitometry,”  by  Albert  J.  Derr:  “The  Use  of  Elec¬ 
tronic  Image  Intensification  in  Cinefluorography,”  by  J. 
H.  Tolan  and  J.  L.  DeClerk,  and  “The  LogEtron — 1957,” 
by  Dwin  R.  Craig.  Some  36  papers  in  all  were  presented 
covering  many  of  the  multitudinous  facets  of  photo¬ 
graphic  science  and  engineering. 

One  of  the  most  interesting  features  of  the  conference 
was  the  equipment  exhibit  which  was  unusually  good. 
Some  20  exhibitors,  including  the  U.  S.  xArmv  Signal  En¬ 
gineering  Laboratories  at  Fort  Monmouth,  N.  J.,  dis¬ 
played  their  latest  and  most  up-to-date  developments. 
Bell  and  Howell  Co.  of  Chicago,  Ill.,  was  easilv  the  ex¬ 
hibitor  with  the  largest  number  of  new  equipments  on 
display,  having  twelve  altogether. 

Some  of  their  outstanding  items  included  the  new 
CBVM-JAN  type  16mm  magnetic  television  projector;  the 
new  240  EE  16mm  automatic  threading  electric  eye  cam¬ 
era,  and  a  35mm  and  16mm  electric  scoring  camera,  the 
latter  with  Globavision  lens. 

LogEtronics,  Inc.,  exhibited  their  latest  development  of 
the  LogEtronic  printer  with  automatic  dodging  and  auto¬ 
matic  exposure  control.  Zooniar,  Inc.,  exhibited  several 
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of  the  newest  developments  in  lenses  and  their  new  360 
degree  Panoramic  Camera. 

Foreign  exhibitors  also  were  on  hand,  among  them 
being  Andre  Debrie  of  France  with  the  Aiglonne  Model 
D  daylight-film  developing  machine  which  is  available  in 
16mm  and  35mm  negative-positive,  and  16mm  reversal 
types.  Canadian  Applied  Research,  Ltd.,  of  Canada,  dis¬ 
played  and  demonstrated  their  Type  T  246  Automatic  Tri- 
Film  Processor,  the  Type  T  232  MK  8  Aerial  Camera  and 
the  Type  T  232  MK  7  Instrumentation  Camera. 

All  the  items  displayed  by  the  various  exhibitors  were 
new  and  equally  interesting  but  lack  of  space  prevents 
even  a  short  resume  of  them  in  this  column.  However, 
mention  should  be  made  of  the  excellent  display  of  several 
late  photographic  developments  of  the  U.  S.  Army  Signal 
Engineering  Laboratories,  chiefly  among  which  was  the 
Processing  Machine,  Photographic  Film  and  Paper,  EH- 
28  (  )  for  forward  area  photographic  processing.  Tech¬ 
nical  information  accompanying  the  display  stated  that 
the  machine  processes  both  film  and  paper  in  70mm,  5'' 
and  widths  and  200'  long  with  full  daylight  opera¬ 
tion.  The  machine  utilizes  the  recently  developed  High 
Temperature  Signal  Corps  Stabilization  Process  which 
was  developed  at  the  U.  S.  Army  Signal  Engineering 
Laboratories.  The  equipment  is  used  with  and  is  part  of 
the  Signal  Corps  Laboratory  Darkroom,  Semi-Automatic, 
Division  Area.  Speed  of  the  machine  is  2^'  per  min.  for 
9V2"  wide  film,  5'  per  min.  for  5"  film  and  15'  per  min. 
for  9%"  paper. 

The  significance  of  this  display  indicates  that  military 
photographic  processing  is  no  longer  a  rear  area  opera¬ 
tion  but  that  it  has  moved  right  up  to  the  combat  area. 

The  Society  plans  to  hold  its  next  annual  conference  in 
October  1958  at  Rochester,  New  York. 

Plighi  Research^  Inc. 

Flight  Research,  Inc.,  Richmond,  Va.,  have  announced  a 
new  70mm  missile-tracking  camera,  designated  Multidata 
Model  V.  Specifically  designed  for  missile  tracking,  the 
new  camera  provides  greater  magnification  and  higher 
resolution  than  that  provided  by  cameras  using  smaller 
film  sizes.  The  70mm  film  used  permits  a  2^"  x  2^" 
frame  size  which  minimizes  the  effect  of  tracking  error 
and  helps  keep  the  missile  within  the  frame. 

The  camera  accepts  400  or  1000  foot  magazines  and 
lenses  are  interchangeable.  Other  features  of  the  camera 
include  a  timing  system  of  two  neon  lights  which  provide 
visible  coding  on  both  edges  of  film  for  perfect  correlation 
with  time  base;  four  lighted  fiducial  markers  which  indi¬ 
cate  centerlines  of  aperture  to  within  0.001";  adjustable 
shutter  from  0  degrees  to  120  degrees,  and  automatic 
output  pulse  which  indicates  center  of  exposure  at  any 
shutter  opening.  As  missiles  go  farther  and  faster,  the 
larger  field  of  view  and  greater  magnification  provided  by 
70mm  film  result  in  a  great  increase  in  tracking  range  and 
increase  in  detail  that  can  be  seen  in  fins,  exhaust  pat¬ 
terns,  nose  cone,  missile  attitude  and  other  important 
aspects  of  the  missile  in  flight. 

Fairchild  Camera  and  Instrument  Corp. 

From  Fairchild  Camera  and  Instrument  Corp.,  Indus¬ 
trial  Camera  Division,  Jamaica,  N.  Y.  comes  news  of  a 
new  16mm  motion  analysis  camera.  Model  HS-401.  With 
its  interchangeable  motors  it  provides  picture  taking  rates 
of  10  to  80  p.p.s. — 25  to  300  p.p.s. — 200  to  1500  p.p.s. — 
500  to  2500  p.p.s.  and  800  to  6000  p.p.s. 

The  manufacturer  states  that  although  the  camera 
weighs  only  24  lbs.  with  its  double  motor  set,  it  is  really 


a  lightweight  and  produces  clear,  smear-free  and  jitterless 
pictures  at  all  speeds.  It  is  delivered  with  your  choice  of 
13mm,  75mm,  i02mm,  or  152mm  lens,  and  can  be  used 
with  the  Fairchild  battery  pack  at  speeds  up  to  4500  p.p.s. 
Its  motors,  lenses  and  auxiliary  equipment  are  inter¬ 
changeable  with  the  HS-lOO  and  HS-101  models. 

The  camera  is  provided  with  an  open  sight  which  fea¬ 
tures  focal  length  and  parallax  correction.  A  boresight 
slips  easily  into  the  port  on  the  camera.  Size  of  camera 
(with  75mm  lens)  is  9"  x  13%"  x  16-13/16". 

Features  of  the  ^mera  include  dynamic  and  electro¬ 
magnetic  braking  'which  provide  maximum  efficiency  in 
rapid  start-stop  applications.  This  permits  repeated  short 
bursts  at  all  speeds  up  to  6000  pictures  per  second. 


Fairchild  HS-401  Motion  Analysis  Camera 


Photographic  Instrumentation  Developments 

Developments  in  this  field  seem  to  have  been  accele¬ 
rated  during  the  past  two  months  due  no  doubt  to  the  re¬ 
cent  annual  (September)  technical  conference  of  the 
newly  formed  Society  of  Photographic  Scientists  and  En¬ 
gineers  and  the  82nd  October  convention  of  the  Society 
of  Motion  Picture  and  Television  Engineers. 

During  the  above  period,  one  of  the  leaders  in  this 
field,  the  Wollensak  Optical  Co.,  Rochester,  N.  Y.  an¬ 
nounced  several  new  items  chief  among  which  is  their 
new  TL  35  time  lapse  camera. 

The  TL  35  is  a  data  recording  time  lapse  camera  de¬ 
signed  to  photograph  panels,  meters,  gauges,  instruments, 
mechanical  devices,  etc.  for  time  study  and  sequence 
analysis  of  movement.  Each  exposure  is  made  at  a  pre¬ 
determined  interval  depending  upon  the  motor  used  of 
which  there  are  many  available  to  obtain  various  time 
lapse  intervals  from  one  picture  every  six  seconds  to  one 
picture  every  30  minutes. 

The  camera  uses  35mm  film  (picture  format  23.8mm  x 
25.4mm)  wound  on  50  foot  daylight  loading  spools.  It  is 
equipped  with  a  Wollensak  Amaton  35mm  f/3.5  lens,  a 
No.  0  Alphax  shutter  and  6-volt  D.C.  motor  using  0.1 
amperes.  Dimensions  of  the  camera  are  6^2  '  x  4-13/16" 
X  2-27/32"  and  weighs  2^  lbs.  Accessories  such  as  a 
finder,  terminal  block,  footage  counter,  etc.,  can  be  sup¬ 
plied. 

In  addition  to  the  above,  Woolensak  has  announced 
their  new  Model  WF-17  16mm  100-foot  picture  Oscillo 

{Continued  on  next  page) 
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SIC..  •  why  is  it?  what  does  it  do? 

who  does  it  affect? 

William  F.  E.  Long,  Manager,  Marketing  Data  Dept.  £.  I.  A. 


The  Standard  Industrul  Classification  (SIC)  is 
the  system  by  which  the  Federal  Government  defines  the 
American  economy  in  terms  of  1,100  groups  of  indus¬ 
tries  and  sub-industries  for  the  purpose  of  gathering  data 
to  be  used  as  the  basis  of  legislative,  fiscal,  mobilization 
and  other  policy  decisions.  Thus  explained,  it  is  obvious 
that  SIC  is  vital  to  management,  labor  and  Government. 
And  SIC  which  does  not  give  proper  recognition  to  an  in¬ 
dustry  can  result  in  serious  damage  to  that  industry  as. 
for  example,  through  unwise  tax  policy  (due  to  the  lack 
of  good  official  Government  statistics)  or  through  a  dis¬ 
proportionate  allocation  of  scarce  materials.  To  labor, 
SIC  can  mean  a  real  loss  or  gain  in  the  pay  envelope 
through  Walsh-Healey  determinations,  *Social  Security 
benefits,  etc. 

Because  SIC  is  one  of  the  most  important  foundations 
of  Government  policy,  the  Bureau  of  the  Budget,  which 
has  the  responsibility  for  maintaining  SIC,  about  five 
years  ago  began  to  work  on  a  revision  of  the  classifica¬ 
tion,  to  make  it  more  representative  of  our  dynamic  and 
rapidly  changing  economy.  An  unprecedented  under¬ 
taking  resulted,  consuming  the  time  of  hundreds  of  busi¬ 
nessmen,  and  many  man-years  of  Government  effort. 

Thirty-five  industry  committees  made  2,500  recommen¬ 
dations  to  the  Technical  Committee  on  Standard  Indus¬ 
trial  Classification  in  the  Office  of  Statistical  Standards  of 
the  Bureau  of  the  Budget,  Executive  Office  of  the  Presi¬ 
dent.  The  Technical  Committee  acted  on  recommenda¬ 
tions  in  accordance  with  the  following  principles: 

(1)  SIC  should  conform  to  the  existing  structure  of 
American  industry.  For  the  purposes  of  the  SIC, 
the  structure  is  separated  into  a  number  of  di¬ 
visions,  such  as  Agriculture,  Mining,  Construction, 
Transportation,  Communication,  Wholesale  and 
Retail  Trade,  et  cetera,  in  addition  to  Manufactur- 
ing. 

(2)  The  classifications  should  be  based  on  the  char¬ 
acteristics  of  plants  rather  than  companies. 

(3)  Each  plant  should  be  classified  in  that  industry 


which  describes  its  major  product. 

(4)  To  be  recognized  as  an  industry,  each  group  of 
plants  must  be  “significant”  from  the  standpoint 
of  the  number  of  persons  employed,  volume  of 
business,  and  other  important  economic  features 
such  as  the  number  of  establishments. 

In  view  of  the  aibove  principles,  it  is  difficult  to  under¬ 
stand  some  decisions  of  the  Technical  Committee.  For 
example.  Electronic  Industries  form  an  important  part 
of  the  existing  structure  of  American  industry.  They  are 
the  fifth  largest  industry  group.  Yet,  in  the  SIC,  Elec¬ 
tronic  Industries  are  not  recognized  as  a  major  2-digit 
industry,  such  as  Major  Group  36,  “Electrical  Machinery, 
Equipment,  and  Supplies.”  On  the  contrary,  Electronic 
Industries,  whose  fruits  affect  our  lives  through  television, 
industrial  controls,  electronic  computers,  missiles  and 
hundreds  of  other  products,  are  concealed  and  buried 
within  the  Electrical  Machinery  Industry  Group  which 
they  resemble  about  as  much  as  the  airplane  resembles 
the  kite. 

However,  some  gains  were  registered  in  the  1957  edi¬ 
tion  of  Standard  Industrial  Classification  Manual  over  the 
1945  edition  which  it  replaced.  Electronic  Components 
and  Accessories  were  given  a  3-digit  industry  group 
(367)  and  two  other  3-digit  groups — 365  and  366 — were 
established.  This  compares  with  one — 366 — in  the  1945 
edition.  Unfortunately,  the  titles  are  not  properly  descrip¬ 
tive,  and  a  number  of  important  activities  of  plants  in  the 
electronic  industries  are  to  be  found  elsewhere  in  the 
structure.  Furthermore,  while  the  Electronics  Industries 
plants  account  for  more  than  half  of  the  employment  in 
Major  Group  36,  they  were  given  only  three  3-digit 
groups  compared  with  five  for  the  establishments  produc¬ 
ing  such  products  as  switchgear,  motors,  generators,  sew¬ 
ing  machines,  and  lighting  fixtures.  It  is  not  too  early  for 
the  members  of  the  electronic  and  communication  equip¬ 
ment  industries  to  begin  to  develop  an  adequate  Standard 
Industrial  Classification  for  the  next  edition. 


PHOTQPROCRESS  _ 

Fastax  high  speed  camera  which  enables  one  to  record 
photographically  combined  picture  and  oscillo  recording 
of  an  event  where  electrical  and  mechanical  data  are  de¬ 
sired.  The  camera  can  also  be  used  for  either  picture  or 
oscillographic  recording  independently  of  each  other. 

Camera  speed  is  from  150  to  8000  p.p.s.  (5  ft.  per  sec¬ 
ond  to  200  ft.  per  second).  Two  lenses  are  furnished, 
both  of  which  are  50mm  f/2  Fastax  raptars  in  focusing 
mounts,  one  of  which  is  for  the  picture  image  and  the 
other  for  the  oscillograph  trace  which  is  recorded  simul¬ 
taneously  with  the  picture  record.  The  camera  is  fur¬ 
nished  with  integral  viewfinders  and  removable  reflex 
finders  and  timing  light. 

Two  motors  are  furnished  (115  volt  AC-DC  60  cycle), 
one  for  drive  and  one  for  take-up.  Size  of  the  camera  is 
12'"  X  12"  x  12"  and  the  weight  is  25  lbs.  Price  is 
$2250.00. 


The  Konica  Hand-Held  Aerial  Camera 

A  new  hand-held  aerial  camera  of  Japanese  origin  has 
been  announced  by  the  Konica  Camera  Co.,  76  West 
Chelten  Ave.,  Philadelphia  44,  Pa. 

The  camera  is  a  precision,  spring-driven  fast  shooting 
aerial  camera  for  spotting  or  general  aerial  photography. 
The  spring-drive  permits  10  successive  exposures  within 
15  seconds  with  a  single  click  of  the  release  button.  The 
camera  may  be  equipped  either  with  a  Hexanon  f/3.5 
135mm  or  a  Hexanon  f/3.5  85mm  lens.  Aperture  stops 
are  f/3.5,  f/4,  f/5.6,  f/8,  f/11,  f/16  and  f/22.  Shutter 
speeds  are  l/50th,  l/l(X)th,  l/200th  and  l/400th  second. 

The  camera  uses  standard  120  roll  film  and  produces  a 
picture  2i/i"  x  2^4"  in  size  and  is  equipped  with  a  sports 
type  finder  with  framed  prism  and  cross  hairs  etched  in 
prism  with  center  marker  for  level  alignment. 

The  camera  with  lens  weighs  6  lbs.  Overall  size  is  9%" 
X  6%"  X  6".  List  price  $650.00. 
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Sparrow  I 

{Continued  from  page  15) 

factored  at  reasonable  costs  on  a 
schedule  which  meets  Navy  require¬ 
ments.  As  a  result  of  the  achieve¬ 
ments  on  this  program,  the  U.S. 
Navy’s  supersonic  Sparrow  I  air-to- 
air  guided  missile  system  is  now  in 
a  combat-ready  status.  Squadrons  of 
the  Navy’s  operational  jet  intercep¬ 
tors  armed  with  the  missiles  are  de¬ 
ployed  on  carriers  in  both  Atlantic 
and  Pacific  Fleets.  Other  Sparrow  I 
missiles  are  operational  with  all- 
weather  squadrons  of  the  U.S.  Ma¬ 
rines  at  shore  bases.  The  Sperry 
Sparrow  I  now  is  on  guard  day  and 
night  around  the  world  for  Naval  fleet 
units  and  shore  installations. 

Sparrow  Accuracy 

United  States  Navy  and  Marine 
pilots  have  demonstrated  the  high 
reliability  and  deadly  accuracy  of  the 
Sperry  Sparrow  I  Weapon  System 
by  hundreds  of  missile  launchings 
against  target  drones.  The  lethal  war¬ 
head  has  blasted  out  of  the  sky  all 
types  of  targets  including  highspeed 
jet  aircraft  and  missiles. 

The  Sparrow  I  guided  missile  sys¬ 
tem  is  undoubtedly  the  most  versatile 
weapon  used  for  arming  Naval  air¬ 
craft.  Previously,  attacking  enemy 
aircraft  might  have  escaped  detection 
by  operating  under  conditions  of 
poor  visibility  or  by  cloud  screening. 
Now,  the  Sparrow  I  guidance  system 
can  aim  the  missile  directly  at  the 
target  in  spite  of  the  inability  of  the 
pilot  “to  see;”  destruction  of  the 
enemy  aircraft  by  the  lethal  warhead 
is  assured.  Versatility  of  the  Sparrow 
I  Weapon  System  has  been  proven  by 
effective  attacks  against  high  and  low- 
altitude  targets  flying  either  singly  or 
in  groups. 

R&D  Pays  Off 

The  present  readiness  of  the  fleet 
with  this  highly  reliable  and  effective 
air-to-air  missile  system  results  from 
years  of  intensive  development  by 
the  Navy’s  Bureau  of  Aeronautics 
and  Air  Missile  Test  Center,  and  the 
Sperry  Gyroscope  Company.  The 
delivery  of  Sparrow  I  missiles  in  pro¬ 
duction  quantities  to  fill  the  maga¬ 
zines  of  aircraft  carriers  with  this 
“new  type  of  ammunition”  is  a  result 
of  proficient  plant  operation  with  ex¬ 
ceptional  quality  control  at  the  Sperry 
Farragut  Company.  This  competent 
human  effort  directed  by  the  National 
Defense  authorities  has  produced  a 
weapon_ihat  is  a  powerful  deterrent 
against  a  surprise  atack  by  enemy 
aircraft.  j 


Tl  Pulse  Duration  Modulation  telemetering  equipment 
shown,  clockwise  from  lower  left:  Sub-Carrier  Oscilla¬ 
tor;  Phase  Discriminator;  Low-Level  Amplifier;  Keyer; 
Single- Package  200- W  Transmitter. 


with  Tl  transistorized  PDM/FM/FM  telemetering  systems 

Out-of-sight  missiles,  particularly  those  off  course  or  in  the  far 
reaches  of  terminal  flight,  can  now  send  hack  signals  loud  and 
clear  —  providing  data  previously  blocked  by  attenuation  and 
noise.  This  promise  can  be  made  because  Tl-developed  transis¬ 
torized  telemetering  can  now  transmit  200-W  and  more  without 
exceeding  the  space  and  weight  previously  required  by  most  50-W 
systems.  Not  ‘/frozen”  to  old  production  designs,  rugged  Tl  systems 
and  components  will  always  represent  the  practical  state  of  the 
art.  This  is  the  Tl  policy  which  resulted  in  the  2()()-W  single  pack¬ 
age  transmitter  shown  above. 

Your  requirements  in  telemetering  systems  or  components  can 
normally  be  met  by  existing  Tl  equipment,  but  your  most  unique 
developmental  problems  are  equally  welcome.  And  fast,  flexible 
production  facilities  will  deliver  on  time. 

WRITE  TODAY  for  more  information  on  Tl  telemetering  equipments. 

APPARATUS  DIVISION 
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Honor  Graduate  Awards 

Eleven  officers  graduating  with  top 
honors  at  the  United  States  Army 
Signal  School  were  recently  presented 
the  AFCEA  Award  for  outstanding 
achievement. 

Highest  percentiles  in  the  Signal 
Officer  basic  course  were  held  by  the 
following: 

Section  751  —  Second  Lieutenant 
Robert  E.  Hill,  212  N.  Broadway, 
Hobart,  Okla.  EE,  U.  of  Oklahoma. 

Section  752  —  Second  Lieutenant 
Stuart  K.  Yuill,  Box  404,  Rt.  #1, 
Lanham,  Md.  EE,  Johns  Hopkins  U. 

Section  753  —  Second  Lieutenant 
Ward  R.  Kelley  of  3009  S.E.  Rex, 
Portland,  Ore.  ME,  Oregon  State 
College. 

Section  754  —  Second  Lieutenant 
Thomas  K.  Batson  of  1308  Second 
Ave.,  **  Bessemer,  Ala.  CE,  Alabama 
Polytechnic  Institute. 

Section  755  —  Second  Lieutenant 
Paul  D.  Carmichael,  Jr.,  368  Burton 
Ave.,  Washington,  Penna.  EE,  Car¬ 
negie  Institute  of  Technology. 

Section  756  —  First  Lieutenant 
Richard  V.  Morris  of  9  Evergreen. 
Ave.,  Bedford,  Mass.  EE,  Rensselaer 
Polytechnic  Institute. 

Section  757  —  Second  Lieutenant 
John  R.  Cummings,  21  Chestnut  St., 
Westfield,  N.  Y.  EE,  Rensselaer  Poly¬ 
technic  Institute. 

Section  758  —  Second  Lieutenant 
Robert  S.  Lowrey,  Jr.,  RED  1,  Rome, 
Ga.  Animal  Husbandry,  U.  of  Geor¬ 
gia. 

Section  701  —  Second  Lieutenant 
George  C.  Smolenyak,  697  Brookside 
Rd.,  Rahway,  N.  J.  Natural  Sciences, 
Seton  Hall  U. 

Section  702  —  Second  Lieutenant 
Charles  R.  Pendred,  4525  Cooper 
Ave.,  Merchantville,  N.  J.  EE,  L. 
of  Pennsylvania. 

Section  703  —  Second  Lieutenant 
Leon  P.  VanSpeybroeck,  253  N. 
Madison,  Wichita,  'Kans.  Physics, 
Massachusetts  Institute  of  Technol¬ 
ogy. 


The  Signal  Officer  basic  course  pro¬ 
vides  basic  branch  training  for  newly- 
commissioned  officers.  It  is  designed 
to  give  a  working  knowledge  of  the 
duties  and  responsibilities  which  the 
officers  may  expect  during  their  early 
service  with  the  Signal  Corps. 

Captain  Carl  Dennis  of  604  East 
Main  Street,  Benton,  Illinois,  and 
Captain  George  M.  Best,  105  Madi¬ 
son  Avenue,  Walsenburg,  Colorado, 
Section  302,  took  high  honors 
academically  in  the  Signal  Company 
Officer  Course  (Branch  Transferees). 
The  course  is  designed  to  provide 
branch  training  to  officers  so  they 
will  be  thoroughly  grounded  in  the 
duties  and  responsibilities  appropri¬ 
ate  to  company  grade  Signal  Corps 
officers. 

First  Lieutenant  Edmund  J.  Cream¬ 
er,  Jr.,  616  East  29th  Street,  Balti¬ 
more,  Maryland,  from  Section  3708 
of  the  Electronic  Warfare  Officer 
Course,  took  top  academic  honors. 
This  course  trains  officers  to  direct 
and  supervise  electronic  counter¬ 
measures  activities. 

First  Lieutenant  Lawrence  D. 
Davis,  851  Brill  Street,  Philadelphia, 
Pennsylvania,  took  high  honors  in 
Section  502  of  the  Field  Grade  Of- 
^ficQT  Refresher  Course.  This  course 
provides  refresher  training  in  tactics, 
techniques  and  material  appropriate 
to  Signal  Corps  company  and  field 
grade  reserve  component  officers. 

AFCEA’s  New  Group  Member 

The  AFCEA  recently  welcomed 
Stoddart  Aircraft  Radio  Co.,  Inc.,  of 
Hollywood,  Calif.,  a  firm  which  deals 
with  electronics  research  and  de¬ 
velopment,  and  the  manufacturing  of 
radio  interference  and  field  intensity 
measuring  equipment. 

Members  of  the  firm  who  will  be 
company  representatives  in  AF'CEA 
are:  Richard  R.  Stoddart,  president; 
John  R.  Stevenson,  administrative 
as ’t.;  J.  D.  Nightingale,  personnel 
manager;  Alfred  T.  Parker,  chief  en¬ 
gineer;  Donald  S.  Radmacher,  ass’t. 
chief  engineer;  Gerald  0.  Essex,  staff 
engineer;  William  T.  Glasspool. 
project  engineer;  Vernon  0.  Moore, 
project  engineer;  D.  M.  Hish,  project 
engineer;  Gerald  P.  Rothhammer, 
field  engineer. 
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Can  you  use  the  talent  that  built 
1,500  Y-4  bombsights  on  schedule? 


These  General  Mills  technicians  are  representative  of  the  production  talent  that  built  more  than 
1,500  Y-4  bombsights,  1,500  coordinate  converters,  1,400  azimuth  and  sighting  angle  indicators 
and  1,400  amplifier  and  power  supply  units — and,  delivered  them  to  the  Air  Force  on  time.  Here 
the  men  inspect  a  bombsight  before  it  progresses  to  the  next  stage  of  production. 


Because  we  have  the  highly  skilled 
men — and  the  men  have  the  specialized 
tools  and  machines — we  produce  preci¬ 
sion  piece  parts  or  complete,  complex 
assemblies  to  meet  the  most  exacting 
requirements. 

While  building  the  Y-4  bombsight, 
we  improved  original  design,  exceeded 
USAF  specifications.  In  addition,  our 
thorough  testing  facilities  assured  de¬ 
livery  of  only  perfect  instruments. 


Such  performance  has  come  to  be  ex¬ 
pected  of  us  and  ha&  benefited  many 
other  customers.  We’d  like  to  help 
with  your  production  problems  too. 


Booklet  Tells  More,  explains  me¬ 
chanical  and  electro-mechanical 
production  facilities.  Send  to 
Dept.  SG-11,  Mechanical  Divi¬ 
sion,  General  Mills,  1620  Central 
Ave.  N.  E.,  Minneapolis,  Minn. 


MECHANICAL  DIVISION 


CREATIVE  RESEARCH  AND  DEVELOPMENT  PRECISION  ENGINEERING  AND  PRODUCTION 


No  slow-downs  for  the  B-^Z^^.Bomb- 
sights  ready  in  advancel  During  pro¬ 
duction  of  the  B-47  Stratojet,  not 
a  one  was  kept  from  the  rqady-Une 
for  lack  of  a  bombsight.  The  same 
developmental^, engineering  and  pro¬ 
duction  skills  that  gave  the  Air  Force 
on-time  delivery  are  available  to 
speed  production  of  your 'products. 


General 

Mills 


I 
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AFCEA  Groap  JHembers 

Communications — Electronics — Photography 

Li$t9d  Mow  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association,  By  then 
membership  they  indicate  their  readiness  for  their  share  in  industry's  part  in  national  security.  Each  firm  nominates  several  of 
its  key  employees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec~ 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation. 


Admiral  Corp. 

Aircraft  Radio  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Electronic  Laboratories,  Inc. 
American  Institute  of'  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  'Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
American  Telephone  A  Telegraph  Co., 
Long  Lines  Dept. 

Ampex  Corp. 

Amphenol  Electronics  Corp. 

Anaconda  Wire  &  Cable  Co. 

A.  R.  F.  Products,  Inc. 

Arnold  Engineering  Co. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Autonetics,  Division  of  North  American 
Aviation,  Inc. 

Barker  &  Williamson,  Inc. 

Barry  Controls,  Inc. 

Bell  &  Gossett  Co. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bcndix  Avia¬ 
tion  Corp. 

Blackburn  Electronic  Corp. 

Bliley  Electric  Co. 

Bomac  Laboratories,  Inc. 

British  Hiomson-Houston .  Co.,  Ltd. 
Bruno-New  York  Industries  Corp. 
Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Beil  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Compagnie  Francaise  Thomson- 
Houston 

Convair,  Division  of  General  Dynamics 
Corp. 

Cook  Electric  Co. 

Copperweld  Steel  Co. 

Cornell-Dubilier  Electric  (.orp. 

Craig  Systems,  Inc. 

Crosley  Division- A vco  Mig.  Corp. 

Dana,  P.  A.,  Inc. 

Designers  for  Industry,  Inc. 

DeVry  Technical  Institute 
Diamond  State  Telephone  Co. 
Dictaphone  Corp. 

DuKane  Corp. 

DuMont,  Allen  B.,  Laboratories,  Ine. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  A  Instrument  Corp. 
Farnsworth  Electronics  Co. 

Federal  Telecommunication 
Laboratories 

Federal  Telecommunication  Labora¬ 
tories,  Division  of  West  Coast  Labs. 
Federal  Telephone  A  Radio  Co. 


General  Aniline  A  Film  Corp. 

General  Cable  Corp. 

General  Communications  Co. 

General  Electric  Co. 

General  Telephone  Corp. 

Gilfillan  Bros.,  Co. 

Globe  Wireless,  Ltd. 

Gray  Manufacturing  Co. 

Hallamore  Electronics  Co. 

Haller,  Raymond  and  Brown,  Inc. 
Hallicrafters  Co.,  The 
Haloid  Co. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Heinemann  Electric  Co. 

Hercules  Motor  Corp. 

Hitemp  Wires,  Inc. 

Hoffman  Laboratories,  Inc. 

Hogan  Laboratories,  Inc. 

Hoover  Electronics  Co. 

Hopkins  Engineering  Co. 

Hughes  Aircraft  Co. 

Hycon  Eastern,  Inc. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  A  Wire  Co. 

Institute  of  Radio  Engineers 
International  Business  Machines 
International  Resistance  Co. 
Jntemational  Telephone  A  Telegraph 
*  Corp. 

Jacobsen  Manufacturing  Co. 

Jansky  A  Bailey,  Inc. 

Kellogg  Switchboard  A  Supply  Co. 

Kin  Tel 

Kleinschmidt  Laboratories,  Inc. 

Koiled  Korcis,  Inc. 

Lansdale  Tube  Co.,  Division  of  Philco 
Corp. 

Leich  Sales  Corp. 

Lenkurt  Electric  Co. 

Lewyt  Manufacturing  Corp. 

Librascope,  Inc. 

Loral  Electronics  Corp. 

Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Mallory,  P.  R.,  A  Co.,  Inc. 

Materiel  Telephonique  Co. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola,  Inc. 

Mountain  States  Telephone  A  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co. 

Mycalex  Corporation  of  AmericH 
National  Co.,  Inc. 

Nelson  Technical  Enterprises 
Nems-Clarke,  Inc. 

New  England  Tel.  A  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

New  York  Telephone  Co. 

North  Electric  Co, 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  A  Merritt  Co. 

Otis  Elevator  Co.,  Electronic  Division 
Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  A  Telegraph  Co. 
Packard-Bell  Co. 

Page  Communications  Engineers.  Inc. 
Phelps  Dodge  Chpper  Products  Corfi. 


Philco  Corp. 

Photographic  Society  of  America 
Plessey  Co.,  Ltd. 

Prodelin  Inc. 

Production  Research  Corp. 

Radiart  Corp. 

Radio  Condenser  Co. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Ine. 
Ramo-Wooldridge  Corp. 

Raytheon  Manufacturing  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Remington  Rand,  Division  of  Sperry 
Rand  Corp. 

Remler  Co.,  Ltd. 

Rocke  International  Corp. 

Saxonburg  Ceramics 
Society  of  Motion  Picture  A  Television 
Engineers 
Sonotone  Corp. 

SoundScriber  Corp. 

Southern  Bell  Telephone  A  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Telephone  A  Cables,  Ltd. 
Stanford  Research  Institute 
Stelma,  Inc. 

Stewart-Warner  Corp. 

Stoddart  Aircraft  Radio  Co. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  Tlie 
Tele-Dynamics,  Inc. 

Telephonies  Corp. 

Teletype  Corp. 

Tensolite  Insulated  Wire  Co.,  Inc. 

Texas  Instruments,  Inc. 

Times  Facsimile  Corp. 

T.M.C.  (Canada)  Ltd. 

Trad  Electronics  Corp. 

Transitron  Electronic  Corp. 

Triad  Transformer  Corp. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co. 

Waterman  Products  Co.,  Inc. 
Webster-Chicago  Corp.,  Government 
Division 

West  Coast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  ^Telegraph  Co. 
Westinghouse  Electric  Corp. 

Weston  Electrical  Instrument  Corp. 
Wheelock  Signals,  Inc. 

Wickes  Engineering  A  Construction  Co. 
Wilcox  Electric  Co.,  Inc. 

Willard  Storage  Battery  Div., 

Electric  Storage  Battery  Co. 
Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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Cast  Alnico  Magnets  ar?  most  com¬ 
monly  made  in  Alnico  V,  VI  or  III. 
Sintered  Alnico  Magnets  usually  are 
made  in  Alnico  II,  V  or  VI.  Special 
permanent  magnet  materials  include 
Vicalloy,  Cunico,  and  Cunife. 

Write  for  your  copy 
BULLETIN  GC-106C 

Contains  useful  data  on  Alnico  Mag¬ 
nets,  their  physical  and  magnetic 
properties.  Also  lists  stock  items  and 
standard  tolerances  for  cast  and  sin¬ 
tered  magnets. 

ADDRESS  DEPT.  S-TII 


Your  best  bet  when  looking  for  a 
source  of  Alnico  magnets  and  assem¬ 
blies  is  Arnold— producer  of  the 
most  complete  line  of  magnetic  ma¬ 
terials  in  the  industry.  Arnold  can 
supply  vour  need  for  any  size  or 
shape  or  Alnico  magnet,  as  illustrated 
by  the  variety  pictured  above. 
Weights  range  from  a  few  ounces  to 
75  pounds  or  more.  Die-cast  or  sand- 
cast  aluminum  jackets,  Celastic  cov¬ 
ers,  etc.,  can  be  supplied  as  required. 
Complete  assemblies  are  available 
with  Permendur,  steel  or  aluminum 


bases,  inserts  and  keepers  as  specified 
— magnetized  and  stabilized  accord¬ 
ing  to  the  requirements  of  the  ap¬ 
plication. 

A  wide  range  of  the  more  popular 
shapes  and  sizes  of  cast  and  sintered 
magnets  are  carried  in  stock  at 
Arnold.  Unsurpassed  plant  facilities 
make  possible  quick  delivery  of  all 
special  orders.  •  Let  us  handle  your 
magnetron^  traveling  wave  tube  and 
wave  guide  permanent  magnet  require¬ 
ments  y  or  any  other  magnetic  material 
specification  you  may  have. 


W8W  e«7a 
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AFCEA  CHAPTERS — National  Director  of  Chapters:  Maj.  Gen.  Alvin  L.  Pachynski,  U5AF 

REGIONAL  VICE  PRESIDENTS 


Region  A: 
Region  B: 

Region  C: 

Region  D: 
Region  i: 

Region  P: 


Henry  R.  Bang,  N.  Y.  Tel.  Co.,  140  West  Sf.,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey, 

George  C.  Ruehl.  Jr.,  2118  St.  Paul  St.,  Baltimore,  Md.  Delaware,  District  of  Columbia,  Kentucky,  Maryland,  Ohio, 
Pennsylvania,  West  Virginia  and  Virginia, 

Ralph  S.  Grist,  1091  McLynn  Ave.,  N.E.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — from 
North  Carolina  to  Louisiana  including  Tennessee, 

Col.  George  L.  Richon,  244  Stanford  Drive,  San  Antonio,  Tex.  New  Mexico,  Texas,  Oklahoma,  Arkansas, 

John  R.  Howland,  Dage  Television  Div.,  Thompson  Products,  Inc.,  W.  iOth  St.,  Michigan  City,  Ind.  Michigan,  Indiana, 
Illinois,  Wisconsin,  Minnesota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming, 
Colorado, 

Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon- 
tana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres.  —  Arthur  Mudgett,  Fort 
Huachuca.  Sec. — Lt.  Col.  Clarence  O. 
Coburn,  P.O.  Box  2813,  Fort  Huachuca. 

ATLANTA:  Pres.  — Lt.  Col.  Donald  L. 
Adams,  Hqs.  Third  Army,  Fort  McPherson, 
0a.  Ssc. — A.  M.  Wilson;  Southern  Bell 
T&T  Co.,  51  Ivy  Street,  N.E. 

AUGUST A-PORT  GORDON:  Pres.  — Col. 
Braxton  E.  Small,  9600  TU  SigTrngCmd, 
Fort  Gordon.  Sec. — -Lt.  Col.  William  O. 
Beasley,  Hqs.  TSESS,  Fort  Gordon. 
BALTIMORE:  Pres. — Henry  B.  Yarbrough, 
Bendix  Radio,  E.  Joppa  Rd.,  Towson,  Md. 
Sec. — ^Trevor  H.  Clark,  Westinghouse  Elec¬ 
tric  Corp.,  Air  Arm  Div.,  Friendship  Int'l. 
Airport. 

BOSTON:  Pres.  —  Col.  Murray  D.  Harris, 
PMST,  Northeastern  University,.  Boston. 
Sec. — Louis  J.  Dunham,  Jr.,  Franklin  Tech¬ 
nical  Institute,  41  Berkeley  St.,  Boston, 
Mass. 

CENTRAL  PLORIDA:  Pres.— Willard  L. 
Moor,  3002  Fair  Oaks,  Tampa.  Sec. — 
Russell  R.  Dandell,  208  So.  Manhattan 
Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — Henry  J.  McDonald,  Kel¬ 
logg  Switchboard  &  Supply  Co.,  6650  S. 
Cicero  Ave.,  Chicago  38.  Sec. — Oames  F. 
Weldon,  SigC  Supply  Agency;  615  W. 
Van  Buren  St. 

DAYTON-WRIGHT:  Pres.  — Col.  S.  A. 
Mundell,  ARDC,  Wright-Patterson  AFB, 
Ohio.  Sec. — Jack  G.  Anderson,  Hoffman 
Laboratories,  Inc.,  2600  Far  Hills  Bldg., 
Dayton. 

DECATUR:  Pres.— Maj.  Robert  M.  Burns, 
402  E.  Prairie,  Decatur,  III.  Sec. — Allen 
D.  Crist,  Decatur  Signal  Depot,  Decatur. 

PORT  MONMOUTHs^  Pres — Halsey  F. 
Hubbard,  USAESA,  Fort  Monmouth,  N.  J. 
Sec. — Harry  C.  Ross,  Box  249,  Hillside 
Rd.,  Atlantic  Highlands,  N.  J. 

PRANKPURT:  Pres.  —  George  A.  Spear, 
Engr.  Sec.,  FSA,  APO  757,  New  York.  Sec. 
— Lt.  Harry  A.  Chalekian,  7772  Svc.  Co., 
APO  757,  New  York. 

GULP  COAST:  Pres.  —  Ancil  Z.  Arseneau, 
1350  Park  Court  So.,  Biloxi,  Miss.  Sec. — 
Joseph  A.  O'Connell,  Southern  Bell  T&T 
Co.,  Gulfport,  Miss. 

GREATER  DETROIT:  Pres.— Col.  James  I. 
Vanderhoof,  Hq  30th  Air  Div.,  EADF, 
ADC,  Willow  Run  AF  Sta.,  Mich. 

Sec.— J.  R.  Saxton,  Michigan  Bell  Tele¬ 
phone  So.,  305  Michigan  Ave. 

HAWAII:  Pres.— Col.  Wayne  L.  O'Hern, 
Hq.  PACAF,  APO  953,  S.  F.  Sec.— CWO 
Joseph  B.  Milligan,  Hq.  1810th  AACS 
Group,  APO  915,  S.  F. 

KANSAS  CITY:  Pres.— Lt.  Col.  G.  D. 


KOREAN:  Pres.— Col.  Walter  E.  Loti,  SigC, 
8th  Army,  APO  301,  S.  F.  Sec. — Wendell 
B.  Carman,  Hqs.  KMAG,  8202d  AU,  APO 
102,  S.  F. 

LEXINGTON:  Pres.— Lt.  Col.  R.  H.  Vind- 
ing,  Lexington  Signal  Depot,  Lexington, 
Ky.  Sec. — Harold  V.  Madden,  Lexington 
Signal  Depot. 

LONDON:  Pres. — Lt.  Col.  John  T.  Tyler, 

Hq.  Third  AF,  APO  125,  N.  Y.  Sec.— 
Capt.  H.  W.  Gipple,  Hq.  Third  AF,  APO 
125,  N.  Y. 

LOUISIANA:  Pres. — Charles  Pearson,  Jr., 
Southern  Bell  Tel.  &  Tel.  Co.,  520  Baronne 
St.,  New  Orleans.  Sec. — A.  Bruce  Hay, 
Southern  Bell  Tel.  &  Tel.  Co.,  520  Baronne 
St.,  New  Orleans. 

NAGOYA:  Pres. — Col.  Steve  J.  Gadler, 
Hq.  5th  AF,  APO  710,  S.  F.  Sec. — H.  R. 
Heggen,  Box  707,  Hq.  5th  AF,  APO  710, 
S.  F. 

NEW  YORK:  Pres.  —  Benjamin  H.  Oliver, 
AT&T  Co.,  195  Broadway,  New  York,  N.  Y. 
Sec. — Lt.  Col.  David  Talley,  Fed.  Tel.  & 
Radio  Corp.,  100  Kingsland  Rd.,  Clifton, 

•  N.  J. 

NEW  YORK  UNIVERSITY:  Pres.— Robert 

A.  Fisch,  2386  Davidson  Ave.,  New  York 
68,  N.  Y.  Sec. — Sheldon  Brown,  587  Beck 
St.,  New  York  55,  N.  Y  . 

NORTH  CAROLINA:  Pres.— Lt.  Col.  Cug- 
gie  E.  Kyzer,  Post  SigO,  Fort  Bragg.  Sec. 
— Col.  Henry  J.  Hort,  1st  Log.  Comd., 
Fort  Bragg. 

NORTH  TEXAS:  Pres. — H.  J.  Wissemann, 
Texas  Instruments,  6000  Lemmon  Ave., 
Dallas.  Sec. — John  W.  Williams,  4913 
Cockrell  Ave.,  Fort  Worth. 

NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A:  Pres. — Wilfred  J.  Picard;  Sec. — Thomas 
R.  King,  Jr.  Div.  B:  Pres. — Neal  W.  At¬ 
kinson;  Sec. — Jason  Brooks. 

NORTHWEST  PLORIDA:  Pres.  — Col.  R. 

B.  H.  Rockwell,  Hq.  APGC,  Eglin  AFB. 
Sec. — Capt.  Edmund  G.  Forkner,  Hq. 
APGC,  DCS/M-ME,  Eglin  AFB 

ORANGE:  Pres. — Fred  A.  Cullman,  Radia¬ 
tion,  Inc.,  501  Commonwealth  Ave.,  Or¬ 
lando,  Fla.  Sec. — Maj.  Donald  E.  Dobbins, 
Orlando  AFB,  Fla. 

PARIS:  Pres. — Br.  Gen.  Frank  W.  Moorman, 
U.  S.  Army  Attache  France,  APO  230, 
N.Y.  Sec. — Lt.  Col.  Russell  A.  Duke,  Office 
of  U.S.  Army  Attache,  APO  230,  N.  Y. 

PHILADELPHIA:  Pres.— J.  B.  Henry,  IRC, 
401  No.  Broad  St.  Sec. — R.  L.  Halber- 
stadt.  Diamond  State  Tel.  Co.,  1329  Chest¬ 
nut  St. 


ROCKY  MOUNTAIN:  Pres.— Byron  E.  Tha- 
dy.  Mountain  States  Tel.  Co.,  17  N.  Weber. 
Colorado  Springs,  Colo.  Sec. — Capt. 

Francis  D.  Tappin,  USAF  Hq.  ADC,  Ent 
AFB,  Colo. 

ROME:  Pres.— Maj.  William  B.  Bodine,  Ar¬ 
my  Sec.  MAAG,  APO  794,  N.  Y.  Sec.— 
John  E.  Colarusso,  MAAG  Army,  APO 
794,  N.  Y. 

ROME-UTICA:  Pres. — Allan  A.  Kunze,  Lee 
Center,  N.  Y.  Sec. — Darrell  S.  Kirby,  904 
Floyd  Ave.,  Rome,  N.  Y. 

SACRAMENTO:  Pres. — Lt.  Col.  Clarence 
M.  Godfrey,  Sacramento  Signal  Depot. 
Sec. — Capt.  Robert  McMorrow,  951  La 
Sierra  Drive. 

SAN  PRANCISCO:  Pres.  —  S.  N.  Barton, 
Mackay  Radio,  P.  O.  Box  1241,  Palo  Alto, 
Calif.  Sec. — Karel  W.  Goossens,  Pacific 
T&T  Co.,  140  New  Montgomery  St. 

SAN  JUAN:  Pres. — Capt  Gifford  Grange, 
CO,  Naval  Comm.  Sta.,  San  Juan,  P.  R. 
Sec. — Albert  Crumley,  Radio  Corp  of  P.  R., 
P.  O.  Box  10073,  Caparra  Heights,  P.  R. 

SCOTT-ST,  LOUIS:  Pres.— Col.  Charles  W. 
Gordon,  3310  TTGrp  Cmdr.,  Scott  AFB,  III. 
Sec. — Allan  L.  Eisenmayer,  P.O.  Box  456, 
Trenton,  III. 

SEATTLE:  Pres. — Raymond  J.  Laine,  521 
E.  123rd  Sec. — Merrill  R.  Stiles,  916  W. 
122nd. 

SOUTH  CAROLINA:  Pres— Cmdr.  H.  C. 
Rodin,  Bldg.  10,  Charleston  Naval  Ship¬ 
yard,  Charleston.  Sec. — F.  L.  Davis,  South¬ 
ern  Bell  T&T  Co.,  Owen  Bldg.,  Columbia. 

SOUTH  TEXAS:  Pres. — Col.  Albert  H.  Sni¬ 
der,  1822  AACS  Group,  Randolph  AFB, 
Tex.  Sec. — S.  J.  Keane,  Southwest  Re¬ 
search  Institute,  Box  2296,  San  Antonio. 

SOUTHERN  CALIPORNIA:  Pres.  — Lester 
R.  Daniels,  Daniels  Engineering,  Inc.,  5244 
Van  Nuys  Blvd.,  Van  Nuys,  Cal.  Sec. — Col. 
Frank  J.  Shannon,  Sr.,  Pacific  Mercury  TV 
Mfg.  Corp.,  8345  Hayvenhurst  Ave., 
Sepulveda,  Cal. 

SOUTHERN  CONNECTICUT:  Pres  — Ed¬ 
win  B.  Hurley,  So.  New  England  Tel.  Co., 
Box  1562,  New  Haven.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard 
Ave.,  Bridgeport. 

SWITZBPLAND:  Pros.  —  William  P.  Lear,^ 
Lear  Radio,  Geneva;  Sec. —  Robert  V. 
Lindsey,  Inti.  Telecommunications  Union, 
Geneva. 

TINKER-OKLAHOMA  CITY:  Pres.  —  Del- 
bert  F.  Cravens,  Southwestern  Bell  Tel. 
Co.,  405  No.  Broadway,  Oklahoma  City. 
Sec. — Lt.  Col.  Albert  A.  Rudd,  1800  AACS 
Wing,  Tinker  AFB,  Okla. 


Meserve,  USAF  (Ret.),  6211  W.  55th  St., 
Mission,  Kans.  Sec. — Maxwell  H.  Tyrrell, 
Southwestern  Bell  Tel.  Co.,  6500  Troost, 
Kansas  City,  Mo. 


PHILIPPINE:  Pres. — Col.  Orville  Laird, 
Hq.  Thirteenth  AF,  APO  74,  S.  F.  Sec. — 
Robert  C.  Young,  Radio  Electronic  Hqs., 
Inc.,  P.O.  Box  1400,  Manila. 


TOKYO:  Pres. — Col.  Thomas  W.  Riley,  Hq. 
USARJ  Sig.  Off.,  APO  343,  1  F.  Sec.— 
D.  A.  L.  Hughes  (Philco),  Hq.  USARJ  Sig. 
Off.,  APO  343,  S.  F. 


KEPLAVIK:  Pres.— Maj.  John  D.  Lynch, 
1971st  AACS  Sqdn.,  APO  81,  New  York. 
Sec.— T/Sgt.  Donald  P.  Hall,  1971st  AACS 
Sqdn.,  APO  81,  New  York. 


PITTSBURGH:  Pres.  — George  H.  Ader- 
hold,  Saxonburg  Ceramics  Co.,  Saxon- 
burg.  Pa.  Sec. — H.  W.  Shepard,  Jr.,  386 
Arden  Road. 


WASHINGTON:  Pres.— L.  Harriss  Robin¬ 
son,  Motorola,  Inc.,  1145  19th  St.,  N.W. 
Sec, — John  R.  O'Brien,  Hoffman  Labora¬ 
tories,  Inc.,  1625  Eye  St.,  N.W. 
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VORTAC—  the  new^  automatic 
navigation  system  for  all  civil  aircraft. 

From  Federal  Teleconiniiinication  Laboratories,  a 
division  of  International  Telephone  and  Telegrapli 
Corporation,  eaine  TACAN  (tactical  air  navigation) 
—to  give  oiir  military  aircraft  the  pin-point  naviga¬ 
tional  accuracy  and  reliability,  both  in  distance  and 
direction  from  a  known  point,  demanded  for  mili¬ 
tary  operations  at  jet  speeds. 

Because  the  present  nationwide  navigation  system 
for  civil  aircraft,  called  VOR,  already  provides  the 


directional  information,  the  government’s  Air  Coor¬ 
dinating  Committee  decided  to  add  the  distance 
measuring  feature  of  TACAN— creating  a  new  inte¬ 
grated.  system  called  VORTAC.  Soon  all  aircraft— 
j)r4vate  and  commercial  as  well  as  military— will 
receive  complete  navigational  information  from 
either  TACAN  or  VORTAC. 

^In  the  skies,  over  the  seas,  and  in 
industry  .  . .  the  pioneering  leadership 
in  telecommunication  research  by 
IT&T  speeds  the  pace  of  electronic 
progress. 


INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORPORATION,  67  Broad  Street,  New  York  4,  N.Y. 
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VORTAC  airborne  equipment  is  now  available.  For 
detailed  information  w^rite  to  Federal  Telephone  and 
Radio  Company,  a  division  of  IT&T,  Clifton,  N.  J. 
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■  now  provides— 

continuous  ELECTRONIC  MILEPOSTS  IN  THE  SKY 


Atlanta — Fort  McPherson  Officers'  Club  was  the  scene  of  the  chapter's  September  24th  meeting.  Photo  at  left  shows  Lt.  Col.  Donald  L. 
Adams,  chapter  president,  awarding  a  past  president's  pin  to  Charles  M.  Eberhart,  1956-57  president.  At  right.  Southern  Bell  Telephone  and 
Telegraph  Company  hostesses  Hazel  Hill  (left)  and  Ruby  Terry  pin  a  name  badge  on  Dr.  Robert  N.  Lehrer  of  Georgia  Tech,  guest  speaker, 

while  President  Adams  looks  on. 


Chapter  News 


Atlanta 

Opening  meeting  of  the  fall  season 
took  place  at  the  Fort  McPherson  Offi¬ 
cers*  Club  on  September  24th,  with  162 
members  and  guests  in  attendance.  Fea¬ 
tured  speaker  was  Dr.  Robert  N.  Lehrer 
of  the  Georgia  Institute  of  Technology 
who  presented  an  illustrated  lecture  and 
a  film  on  “Data  Processing.” 

During  the  business  session,  Lt.  Col. 
Donald  L.  Adams,  chapter  president, 
formally  presented  the  past  president’s 
pin,  an  AFCEA  gold  lapel  button,  to 
Charles  M.  Eberhart,  who  had  headed 
the  chapter  during  the  past  year. 

President  Adams  introduced  the  new 
chairmen  appointed  for  the  various 
phases  of  chapter  activity  as  follows: 
membership — John  W.  Owen,  Southern 
Bell  Telephone  and  Telegraph  Co.;  pro¬ 
gram — W.  0.  McDowell,  Southern  Bell; 
reception — Lt.  Thomas  A.  Pugh,  Third 
Army  Headquarters;  civil  defense — 
J.  S.  Bonner,  Southern  Bell;  publicity 
— Clack  Tucker,  Southern  Bell.  The 
new  secretary-treasurer,  A.  M.  “Gus” 


Wilson  of  Southern  Bell,  was  also  intro¬ 
duced. 

An  additional  feature  of  the  evening 
was  a  program  of  entertainment  pre¬ 
sented  by  the  Third  Army’s  Special 
Service  Section. 

The  chapter’s  next  meeting  will  be 
held  on  November  19th,  with  a  scien¬ 
tist  from  the  Naval  Research  Labora¬ 
tory  conducting  a  special  program  on 
the  earth  satellite. 

Baltimore 

Capt.  Leslie  M.  Slack,  U.  S.  Navy, 
Bureau  of  Ordnance,  Navy  Systems 
Director,  Surface  Weapons  Systems, 
conducted  a  program  on  shipboard 
guided  missiles  at  the  chapter’s  first 
meeting  of  1957-58  at  the  Park  Plaza 
Hotel. 

Captain  Slack,  who  was  the  officer 
in  charge  of  the  first  Navy  guided 
missile  unit,  presented  an  authoritative 
discussion,  illustrated  by  motion  and 
slide  pictures,  of  some  of  the  Navy’s 
guided  missiles,  their  handling  and 
launching,  and  computer  functions  as 


the  missiles  track  down  and  destroy 
their  targets.  In  addition,  John  Rex- 
roth.  Captain  Slack’s  civilian  assistant, 
showed  a  film  describing  the  produc¬ 
tion,  installation  and  testing  of  the 
“Terrior”  Weapons  System. 

Prior  to  the  program  feature,  Capt. 
V.  E.  Day,  commandant  of  the  U.S. 
Coast  Guard  Yard,  displayed  a  photo¬ 
graph  of  the  Navy  MSTS  Task  Force 
which  had  completed  a  third  summer 
of  activity  in  a  strait  in  the  Arctic  which 
may  become  an  escape  route  for  ves¬ 
sels  trapped  above  Point  Barrow  dur¬ 
ing  the  winter.  Captain  Day  reported 
that  three  Coast  Guard  vessels  had  re¬ 
cently  completed  this  route  thus  be¬ 
coming  the  first  vessels  to  circuMi- 
navigate  the  North  American  contin¬ 
ent.  * 

Chapter  president  Henry  B.  Yar¬ 
brough  officiated  at  the  meeting  and 
outlined  plans  for  the  year’s  activities. 

Boston 

The  senior  Service  commanders  in 
the  New  England  area  were  honored 
at  the  “kickoff”  meeting  of  the  fall 
season.  Held  on  September  12th,  the 
meeting  took  place  at  the  Commissioned 
Officers  Mess,  Boston  Naval  Shipyard. 

The  commanders  were:  Rear  Adm. 
John  A.  Snackenberg,  USN,  Comman¬ 
dant  First  Naval  District;  Maj.  Gen. 
William  M.  Morgan,  USAF,  Com¬ 
mander  Air  Force  Cambridge  Research 
Center;  Rear  Adm.  Edwin  J.  Roland, 
USCG,  Commander  First  Coast  Guard 
District;  Maj.  Gen.  Sidney  C.  Wooten, 
USA,  Commanding  General  Fort 
Devens,  and  Rear  Adm.  William  E. 
Howard,  Jr.,  USN,  Commander  Boston 
Naval  Shipyard,  host  to  the  chapter. 

A  brief  review  of  the  activities  of  his 
command  was  given  by  each  of  the 
honored  guests.  Col.  Murray  D.  Harris, 
PMST  at  Northeastern  University,  pre¬ 
sided  as  the  new  president  of  the  Bos¬ 
ton  Chapter. 


Baltimore — Shown  at  the  opening  meeting  of  the  fall  season  on  September  17th  are,  left 
to  right:  Rear  Adm.  George  J.  King,  Bendix  Radio;  Capt.  Leslie  M.  Slack,  USN,  principal 
speaker  of  the  evening;  Chapter  President  Henry  B.  Yarbrough;  Leroy  D.  Kiley,  Bendix- 
Friei;  and  George  C.  Ruehl,  Jr.,  AFCEA  Regional  Vico  President. 
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Advanced  wave  tube  design  being  discussed 
at  Varian  by  Jack  Ruetz,  Monty  Rogers,  Willis 
Yocom,  John  Sullivan  and  Wells  Dodds. 


Traveling-wave  tubes,  as  any  of  the  men  above  will  tell  you, 
are  slated  for  an  important  place  in  the  world  of  electronics. 

And  these  men,  backed  by  Varian  know-how,  are  out  to  assure  the 
fullest  possible  realization  of  the  wave  tube’s  promising  future. 

With  one  of  the  industry’s  most  competent  wave  tube 
development  groups,  Varian  is  geared  to  meet  a  wide  range  of 
diflBcult  challenges  in  its  field  . . .  applying  to  newer  systems 
problems  the  same  know-how  and  teamwork  that  just  a  few 
years  ago  established  Varian’s  leadership  in  klystronjs. 

Many  new  ideas  and  applications  are  on  the  way,  to  back  Up 
the  success  of  tubes  like  the  VA-121  and  VA-161  shown  here. 

The  entire  Varian  wave  tube  team  is  ready  to  go  to  work  for  you,^to 
shape  up  a  wave  tube  application  or  come  up  with  the  answers 
you’ve  been  looking  for.  Write  or  call  your  Varian  representative 
or  Varian’s  Application  Engineering  Department. 


VA- 121  traveling-wave 
amplifier- synchrodyne 
or  serrodyne  driver  for  pm 

high  power  S-band 
pulse  applications.  Per¬ 
forms  to  detailed  speci¬ 
fications  of  phase  and 
amplitude  stability  to  Power  Output 
meet  the  stringent  re-  Saturation  Gain 
quirements  of  phase-  Duty  Cycle 
coherent  MTI  radar  Beam  Voltage 
systems.  Grid  Pulse  Voltf 


VA- 161  backward  wave 
oscillator  for  use  in  tun¬ 
able  radar  local  oscilla¬ 
tor,  countermeasure 
and  bench  and  test  ap¬ 
plications.  In  the  fre¬ 
quency  range  from  8.2 
to  12.4  IcMc. 


Power  Output  30  to  120  mW 
Anode  Voltage  150  to  600  volts 
Permanent  Magnet 

Size:  4^8  x  5  x  6V2  inches 
Weight:  Approx.  6  lbs. 


THE 
MARK  OF 
LEADERSHIP 


Representatives  in  all  principal  cities 

KLYSTRONS,  TRAVELING  WAVE  TUBES,  BACKWARD  WAVE  OSCILLATORS,  LINEAR  ACCELERATORS,  MICROWAVE  SYSTEM  COMPONENTS, 
R.  F.  SPECTROMETERS,  MAGNETS,  MAGNETOMETERS,  STALOS,  POWER  AMPLIFIERS,  GRAPHIC  RECORDERS,  RESEARCH  AND  DEVELOPMENT  SERVICES 


Dayton-W  right 

Committee  chairmen  have  been  ap¬ 
pointed  as  follows  to  direct  the  various 
phases  of  chapter  activity: 

Willis  K.  Sutton,  Summers  Gyroscope 
Co. — membership;  Jack  Kinnally, 
Philco  Corp. — publicity;  John  Wilkin¬ 
son,  American  Phenolic  Corp. — meet¬ 
ings;  Harry  C.  Blackburn,  Sylvania 
Electric  Products — rules;  Henry  Tay¬ 
lor — budget;  James  J.  Magill,  Westing- 
house  Electric  Corp. — arrangements. 

Fort  Monmouth 

William  H.  Foster,  Associate  Direc¬ 
tor  of  Research  for  the  Philco  Corpora¬ 
tion  was  guest  speaker  September  19th 
at  the  opening  dinner-meeting  of  the 
1957-1958  season. 

His  talk,  “An  Aspect  of  Infra-Red,'* 
was  made  before  a  large  audience  of 
members  and  their  guests  in  the  Sap¬ 
phire  Room  at  Gibbs  Hall  Officers 
Club.  The  meeting  was  presided  over 
by  the  chapter’s  new  president,  Halsey 
F.  Hubbard  of  the  C.S.  Army  Signal 
Equipment  Support  Agency.  Mr.  Hub¬ 
bard  succeeds  Colonel  Olin  L.  Bell,  who 
left  Fort  Monmouth  last  July  to  take 
over  a  new  assignment  in  Washington. 


■The  chapter's  September  12th  meeting  took  place  at  the  Boston  Naval  Shipyard. 
>ut  anchor  chain  links  used  on  the  "U.  S.  S.  Forrestal"  is  host  Rear  Adm.  William  E. 
Jr.,  commander  of  the  shipyard.  Looking  on,  left  to  right,  are:  Rear  Adm.  John  A. 
>rg,  USN;  Maj.  Gen.  William  M.  Morgan,  USAF;  Fred  E.  Moran,  past  chapter 
Rear  Adm.  Edwin  J.  Roland,  USCG;  Ma|.  Gen.  Sidney  C.  Wooten,  USA,  and 
Col.  Murray  D.  Harris,  USA,  chapter  president. 

chairman  of  the  membership  Chapter  President  Don  Meserve  accom- 
B.  panied  Mr.  Matthews  to  Station  WDAF- 

TV  where  the  latter  was  interviewed  on 
ogram  for  the  chapter’s  Sep-  “The  9oser  Look”  news  program, 

th  meeting  was  presented  by  Louisiana 

dhouse  of  Bendix,  who  showed  Col.  W.  J.  Given,  Officer  of  Civil 

Lissed  scenic  slides  taken  in  Defense,  State  of  Louisiana,  spoke  on 

id  described  some  of  the  prob-  “The  Problems  of  Communication  Plan¬ 
installing  and  maintaining  ning  for  the  State  of  Louisiana”  at  a 

t  in  the  Far  North.  chapter  meeting  held  at  the  Naval  Air 

eting  was  held  at  Gus  Stevens  Station,  New  Orleans,  on  August  5th. 

it  in  Biloxi  with  Ancil  Z.  Guests  of  the  chapter  were:  Dr. 

chapter  president,  presiding.  William  P.  Gardiner,  Director,  Board 

City  of  Health;  Col.  James  A.  Moreau, 

rth  satellite  was  the  subject  Deputy  State  Director,  Sele^ive  Serv- 

apter’s  September  20th  meet-  Schutten,  Pastor,  St. 

N  W^hitnev  JMatthews  of  the  James  M^ajor  Church,  Lt.  Col.  John  H. 

search  LahLatory  conducting  Jones,  Deputy  Director,  8th  Manne 

Corps  Reserve  and  Recruitment  Dis- 

itthews’  talk,  illustrated  with  ^t.  Hugh  J  Lehlanc,  Communi- 

tailed  technical  information  cations  Officer,  8th  ^ast  Guard  Dis- 

dectronic  developments  of  the  trict;  Father  Frank  Benedetto,  Chair- 

satellite.  Also  displayed  to  "^an.  Physics  Department,  Loyola  Uni- 

was  a  miniaturized,  transistor-  versity  of  ^e  South,  and  Brig.  Gen. 

dianneL  encoder  which  Mr.  Francis  A.  Woofley,  LSA  (Ret.), 

had  designed  and  built.  In-  New  York 

the  talk  was  data  for  “hams”  The  initial  fall  meeting  was  held 

idience  who  were  interested  at  the  New  York  Naval  Shipyard, 

ting  to  receive  signals  direct  Brooklyn,  on  September  18th.  Prior  to 

satellite.  the  start  of  the  meeting,  the  members 

er  of  officers  and  directors  of  and  guests  were  conducted  through  the 

lomy  Society  of  Kansas  City  Electronic  Section  of  the  Material  Labo- 

ts  of  the  chapter.  ratories.  They  saw  many  of  the  elabo- 

conclusion  of  the  meeting,  rate  and  sensitive  test  equipments  used 


Fort  Monmouth — Newly  installed  presi¬ 
dent  of  the  chapter,  Halsey  F.  Hubbard 
(left)  is  pictured  with  Ma|.  Gen.  George  L. 
V^an  Deusen,  USA  (Ret.),  at  the  Saptember 
19th  meeting. 

Several  other  chapter  officers  took 
over  their  duties  at  the  meeting.  They 
were  Colonel  A.  L.  Burke,  first  vice 
president;  Norman  Freeman,  second 
vice  president;  Harry  C.  Ross,  secre¬ 
tary;  and  Miss  Margaret  Manuel, 
treasurer.  Colonel  Robert  P.  Haifa, 
Director  of  Evans  Signal  Laboratory,  is 
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Louisiana — Head  table  at  the  August  meeting  held  at  the  Naval  Air  Station.  Left  to  right  are:  Lt.  Col.  John  H.  Jones,  8th  Marine  Corps 
Reserve  &  Recruitment  District;  Lt.  Hugh  J.  LeBlanc,  communications  officer,  8th  Coast  Guard  District;  Fr.  Frank  Benedetto,  Loyola  Uni¬ 
versity,  chapter  vice  pres.;  Col.  W.  J.  Given,  State  Civil  Defense,  principal  speaker;  Brig.  Gen.  Francis  A.  Woofley,  USA  (Ret.);  Chapter 
President  Charles  Pearson,  Jr.,  Southern  Bell;  Fr.  Carl  Schutten,  pastor,  St.  James  Major  Church;  Col.  James  A.  Moreau,  State  Selective  Service; 

Dr.  William  P.  Gardiner,  New  Orleans  Board  of  Health;  Bruce  Hay,  Southern  Bell,  chapter  secretary. 
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P  G-TA  LOR  NG 


if 


....  0  revo/irffoflory  oew  mechankal  process  for  higher 
production  at  lower  costs.  Fastest  PREPARATION  and  ASSEMBLY 
of  Resistors,  Capacitors,  Diodes  and  all  other  axial  lead 
components  for  TERMINAL  BOARDS,  PRINTED  CIRCUITS  and 
MINIATURIZED  ASSEMBLIES. 


The  "PIG-TAILOR”  plus  “SPIN-PIN"— accurately 
MEASURES,  CUTS,  BENDS,  EJECTS  &  ASSEMBLES 
both  leads  simultaneously  to  individual  lengths 
and  shapes — 3  minute  set-up — No  accessories — 
Foot  operated — 1  hour  trainina  time. 


Foot  operated- 


training  time. 


PIG-TAILORING  provides:  •  PIG-TAILORING  eliminates: 


t .  Uniform  component  position. 

2.  Uniform  marking  exposure. 

3.  Miniaturization  spacing  control. 

4.  **S”  leads  for  terminals. 

5.  **U*'  leads  for  printed  circuits. 

6.  Individual  cut  and  bend  lengths. 

7.  Better  time/rate  analysis. 

8.  Closer  cost  control. 

9.  Invaluable  labor  saving. 

10.  Immediate  cost  recovery. 


1 .  Diagonal  cuttersi 

2.  Long-nose  pliers! 

3.  Operator  judgment!  - 

4.  90®/©  operator  training  time! 

5.  Broken  components! 

6.  Broken  leads!  ^ 

7.  Short  circuits  from  clippings! 

8.  65®/o  chassis  handling! 

9.  Excessive  lead  tautness! 

10.  Haphazard  assembly  methods! 


PREPARED 
COMPONENTS 
IN  SECONDS 
WITH  THE 
‘PIG-TAILOR'^ 


#1 


V  *>■ 


^  A 


/ 


fiX'' 

•4 


FOR 

ASSFMBLY 


tt  Close-up  views  of  “SPIN-PIN” 
illustrate  fast  assembly  of 
"  1  tailored-lead  wire  to  terminal. 


•  PATENT 
PENDING 


Write  for  illustrated,  descriptive  text  on  *'‘PIG-TAILORING”  to  Dept.  S-llP 


BRUNO-NEW  YORK  INDUSTRIES  CORPORATION 

DESIGNERS  AND  KIANUEACTUl'ERi  OF  tl’fCrRONIC  f'JU/P'.MNf 

460  WEST  34th  STREET  •  NEW  YORK  1,  N.  Y. 
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Northeastern  University — Members  of  the  student  chapter  are  shown  with  Superintendent 
Albert  L.  O'Banion  of  the  Boston  Fire  Department  who  explains  the  operation  of  an  auto¬ 
matic  fire  alarm  recording  device.  Looking  on,  left  to  right,  are:  Cadet  2nd  Lt.  Edward 
O'Keefe,  Cadet  2nd  Lt.  Thomas  King,  Jr.,  Cadet  1st  Lt.  Wilfred  Picard,  Bill  Regan,  Cadet 
Capt.  Joel  Chase,  and  Maj.  Fred  J.  Frank,  chapter  advisor. 


bombing  of  Hiroshima  and  Nagasaki), 
and  “Weapons  of  Artillery;”  Oct.  9 — 
helicopter  flights  and  tour  of  Boston 
Harbor;  Oct.  16 — nominations  for 
office,  film:  “This  is  Your  Army;”  Oct. 
23 — field  trip  to  Station  WBZ-TV ;  Oct. 
30 — elections,  group  discussions,  plans 
for  annual  convention. 

The  chapter  is  already  at  work  on  its 
motion  picture  production  for  1957-58. 
Ed  O’Keefe  and  Tom  King  took  movies 
of  the  presentation  of  the  Cadet  Bri¬ 
gade  to  Dr.  Carl  S.  Ell,  President  of 
Northeastern,  and  the  film  was  used  by 
Station  WBZ-TV  on  its  news  program. 

A  special  brochure,  issued  to  fresh¬ 
men  to  acquaint  them  with  the  chap¬ 
ter’s  activities,  has  resulted  in  a  good 
number  of  new  AFCEA  members  at 
Northeastern. 

Philadelphia 

Chapter  officers  elected  to  serve  for 
the  1957-58  term  are: 

President — J.  B.  Henry,  International 
Resistance  Company.  Vice  presidents — 


Scott-St,  Louis — A  Western  Union  program  featured  the  October  4th  meeting.  The  group 
pictured  above  includes  twelve  Western  Union  representatives  at  the  meeting.  Seated,  left 
to  right:  Col.  William  D.  Cairnes,  commander,  1405th  Air  Base  Wing  (MATS);  Perry  Nor¬ 
man,  Dallas;  George  Trapp,  Chicago;  Paul  H.  Greer,  New  York,  principal  speaker;  Robert  F. 
Dierkes,  New  York;  Col.  Charles  W.  Gordon,  chapter  president;  Harry  E.  Vermillion,  St. 
Louis.  Standing,  left  to  right:  Dwight  E.  Morga,  Thurston  P.  Anderson,  G.  P.  Short,  James  G. 
i  Blain,  W.  J.  Abram,  T.  Lew  Moore  and  Jay  R.  Riggs,  all  from  St.  Louis. 


by  the  Navy  to  test  electronic  compo¬ 
nents  and  other  apparatus  to  verify  that 
they  meet  specifications  and  reliability 
requirements. 

The  new  aircraft  carrier  “Independ¬ 
ence,”  presently  under  construction, 
was  visited  as  well  as  the  site  of  the 
new  “Constellation”  whose  construction 
will  be  soon  started. 

Rear  Admiral  Leslie  A.  Kniskern, 
Commandant  of  the  N.Y.  Naval  Ship¬ 
yard,  welcomed  the  chapter  members  ^ , 
at  the  dinner-meeting  which  started 
after  the  completion  of  the  inspection 
tour. 

Rear  Admiral  F.  R.  Furth,  AFCEA 
national  president,  and  other  guests 
at  the  head  table  were  introduced  by 
chapter  president  Benjamin  H.  Oliver, 

Jr. 

The  guest  speaker  of  the  evening  was 
Mr.  R.  J.  Rhael  of  the  Naval  Material 
Laboratories  who  spoke  on  “Precision 
Navigation.”  He  discussed  the  various 
factors  which  affect  a  ship’s  navigation 
system  and  the  need  of  developing  a 
precise  navigation  system  that  would 
be  independent  of  weather,  radio,  mag¬ 
netic  influences,  etc.  Ballistic  missiles 
require  such  systems  of  which  inertial 
navigation  is  the  heart. 

Northeastern  University 

The  following  activities  were  sched¬ 


uled  for  the  September — November  term 
of  Division  A: 

Sept  11 — orientation  meeting,  film: 
“Challenge  of  Outer  Space;”  Sept  13 
— special  meeting  for  friends  of 
AFCEA,  movies  and  refreshments; 
Sept.  18 — field  trip  to  Fire  Alarm  Con¬ 
trol  Center;  Sept  25 — lecture-demon¬ 
stration  on  Earth  Satellite;  Oct.  2 — 
films:  “Tale  of  Two  Cities”  (atomic 


Colonel  E.  L.  Littell,  USA  (USASSA) ; 
Captain  H.  W.  Englund,  USN;  R.  G. 
Wickes,  Wickes  Engineering  &  Con¬ 
struction  Co.;  F.  0.  Ziegler,  Radio  Cor¬ 
poration  of  America;  F.  D.  Langstroth, 
Philco  Corporation.  Secretary — R.  L. 
Halberstadt,  The  Bell  Telephone  Com¬ 
pany  of  Pennsylvania.  Treasurer — T. 
H.  Armstrong,  Radio  Condenser  Com¬ 
pany. 

Rome-Utica 

The  chapter’s  September  18th  meet¬ 
ing  was  reported  in  the  Rome  Daily 
Sentinel  as  follows: 

“  ‘Old  Days  of  Radio’  was  the  subject 
of  Harry  Sadenwater,  Radio  Engineer¬ 
ing  Laboratories,  Inc.,  who  spoke  last 
night  before  the  Rome-Utica  chapter  of 
the  Armed  Forces  Communications  and 
Electronics  Association. 

“Meetings  at  the  Griffis  AFB  Officers 
Club,  the  group  heard  Sadenwater  dis¬ 
cuss  radio  highlights,  beginning  with 
1908  when,  as  an  amateur,  he  was 
thrilled  to  transmit  a  message  and  then 
walk  to  the  receiving  station  a  mile 
away  to  see  if  the  message  had  been 
received. 


South  Carolina — "Earth  Satellite  for  Geophysical  Studies"  was  the  subject  of  a  Bendix 
Radio  Presentation  at  the  September  19th  meeting  held  at  Shaw  Air  Force  Base.  Shown, 
left  to  right,  are:  Brig.  Gen.  Stephen  B.  Mack,  Commander  of  Shaw  Air  Force  Base,  host 
for  the  meeting;  Cdr.  Harry  C.  Rodin,  USN,  chapter  president,  and  Ernest  A.  Duquet  of 

Bendix  Radio  who  conducted  the  program. 
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“Mr.  Sadenwater  was  one  of  105 
members  of  the  Institute  of  Radio  Engi¬ 
neers  when  it  was  formed  in  1912.  The 
IRE  now  has  more  than  40,000  mem¬ 
bers. 

“In  1915  Sadenwater  and  Maj.  Gen. 
David  Sarnoff,  now  of  RCA,  were  wire? 
less  inspectors.  Sadenwater  pointed 
out  the  importance  of  communications 
even  in  those  days  of  experimentation. 
At  that  time  they,  as  inspectors,  would 
not  permit  a  ship  to  sail  until  satis¬ 
factory  communication  was  established. 
If  a  ship  sailed  without  satisfactory 
communication,  the  captain  would  be 
fined  $5,000. 

“A  major  step  in  wireless  communi¬ 
cations  was  accomplished  in  1916,  he 
said,  when  John  F.  Grinan,  a  sugar 
planter  of  Jamaica  and  at  that  time  a 
radio  inspector,  sent  and  received  a 
coast-to-coast  message  in  24  hours. 

“The  year  1919  saw  the  forerunner 
of  the  first  aircraft  navigation  wireless 
flight  across  the  Atlantic,  Sadenwater 
related.  He  was  in  one  of  three  Navy 
planes  which  took  off  from  Rockway 
Beach  Naval  Air  Station,  N.  Y.,  for 
Plymouth,  England. 

“To  aid  with  navigation,  receive  ad¬ 
vance  weather  reports  and  assist  if 
necessary  with  61  destroyers,  five  battle¬ 
ships,  four  supply  ships  and  four  sea¬ 
plane  tenders  spaced  at  50-mile  inter¬ 
vals.  One  of  the  three  planes  completed 
the  trip.  Sadenwater’s  plane  sank  off 
the  Azores. 

“For  his  participation  in  the  advance¬ 
ment  of  aircraft  wireless  navigation 
across  the  Atlantic,  he  was  awarded 
the  Navy  Cross  and  the  Order  of  the 
Tower  and  Sword.  Sadenwater  has 
been  with  Radio  Engineering  Labora¬ 
tories  since  1947,  working  with  some  of 
the  first  tropospheric  scatter  develop¬ 
ments.” 

San  Francisco 

The  chapter’s  annual  Ladies’  Night 
meeting,  held  on  September  27th  at 
the  Fort  Mason  Ofl^rs  Club,  enjoyed 
its  traditional  success. 

The  evening  was  devoted  to  a  social 
hour,  steak  or  seafood  dinner,  and 
dancing  into  the  late  hours. 

Scott-St.  Louis 

The  U.S.  Naval  Air  Station  in  St. 
Louis  was  host  to  the  chapter  for  its 
first  meeting  of  the  fall  on  September 
6th.  Members  and  guests  were  wel¬ 
comed  to  the  Station  by  Commander 
Thornton  on  behalf  of  Capt.  Clayton 
L.  Miller,  the  commanding  officer. 

The  program  commenced  with  a  con¬ 
ducted  tour  of  the  facilities  of  the  Sta¬ 
tion  and  those  of  the  tenant  CAA  Con¬ 
trol  Tower.  This  was  followed  by  a 
social  hour  and  dinner  at  the  BOQ. 

Principal  speaker  of  the  evening  was 
Rear  Admiral  Joseph  N.  Wenger,  USN, 
Deputy  Director  for  Communications- 
Electronics,  Joint  Staff,  whose  sub¬ 
ject  was  the  importance  of  teamwork — 
within  the  Services  and  between  the 
Services  and  industry — in  the  fields  of 
communications  and  electronics. 

On  October  4th,  the  chapter  met  at 
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Augustine’s  in  Belleville  and  heard 
Paul  H.  Greer,  Assistant  Director  for 
Private  Wire  Service  and  Facsimile, 
Western  Union  Telegraph  Company, 
New  York,  discussed  “Facsimilie,  To¬ 
day  and  Tomorrow.” 

Mr.  Greer’s  talk,  supplemented  with 
slides,  concerned  both  military  and 
industrial  applications  and  installations 
of  facsimile  equipment.  In  addition, 
he  reviewed  the  history  of  facsimile,  its 
speed  and  degree  of  advancement  to  the 
present  day,  and  the  forecast  of  ex¬ 
pectations  for  its  future. 

Harry  E.  Vermillion,  Operating 
Superintendent,  Western  Union,  St. 
Louis,  introduced  Mr.  Greer  to  the 
group.  ■  Other  Western  Union  repre¬ 
sentatives  were  guests  of  the  chapter  as 
follows:  Robert  F.  Dierkes,  New  York; 
Perry  Norman,  Dallas,  and  George 
Trapp,  Chicago. 

South  Carolina 

I'he  chapter  held  its  first  meeting  of 
the  1957-58  year  at  Shaw  Air  Force 
Base  on  September  19th,  with  over  125 
in  attendance. 

The  program,  “Earth  Satellite  for 
Geophysical  Studies,”  was  presented 
by  Ernest  A.  Duquet  of  Bendix  Radio 
Division  of  Bendix  Aviation  Corpora¬ 
tion.  Mr.  Duquet  described  the  satellite 
in  flight  from  its  launching  to  its  self- 
destruction.  He  also  discussed  Mini¬ 
track,  the  radio  tracking  system  for 
which  Bendix  produces  the  ground  re¬ 
ceiving  components. 

Brigadier  General  Steplien  B.  Mafk. 
Commander  of  Shaw  Air  Force  Base, 
was  host  for  the  meeting.  Commander 
Harry  C.  Rodin  of  the  Charleston  Naval 
Shipyard,  who  is  president  of  the  chap¬ 
ter.  arranged  the  program. 

The  Charleston  subsection  of  the 
IRE  met  with  the  chapter. 

South  Texas 

The  chapter  opened  the  fall  season 
with  a  dinner-meeting  at  Randolph 
Field  Officers  Club  on  October  3rd. 
Some  one  hundred  members  and  guests 
were  present. 

“High  Fidelity”  was  the  subject  of  a 
program  presented  by  the  Southwest 
Radio  and  Sound  Equipment  Company. 
Representatives  of  the  company  ex¬ 
plained  the  high  fidelity  sound  system 


Souihern  California — Chapter  ofFiciais  are  shown  with  James  M.  Bridges,  Director  of 
Electronics,  Office  of  the  Assistant  Secretary  of  Defense,  who  addressed  a  recent  meeting 
in  Los  Angeles.  Left  to  right:  Richard  Fuller,  Bendix-Pacific,  director;  Lester  R.  Daniels, 
Daniels  Engineering,  Inc.,  president;  Mr.  Bridges;  C.  A.  LaHar,  RCA,  director;  and  Rear 

Adm.  Charles  F.  Horne,  Convair,  director. 


and  described  the  components  required 
to  make  up  a  hi-fi  set. 

Highlight  of  the  program  was  a 
demonstration  of  stereophonic  sound, 
the  newest  development  in  the  audio 
world. 

Southern  California 

James  M.  Bridges,  Director  of  Elec¬ 
tronics,  Office  of  the  Assistant  Secre¬ 
tary  of  Defense  (Research  and  Engi¬ 
neering),  addressed  the  chapter  at  its 
dinner-meeting  in  Los  Angeles  on  June 
25th. 

In  bis  talk,  Mr.  Bridges  stressed  the 
significant  technical  manpower  shortage 
which  has  been  developing  in  our  Na¬ 
tion  during  the  past  decade.  As  a 
means  to  interpret  properly  the  techni¬ 
cal  manpower  problem,  Mr.  Bridges 
outlined  the  effect  of  the  present  period 
of  technological,  economic  and  political 
revolution  which  has  drastically  in¬ 
creased  the  demand  for  scientists  and 
engineers  and  altered  the  basic  proc¬ 
esses  and  procedures  of  engineering 
management. 

To  every  company  having  major  con¬ 
tracts  for  developing  equipment  or 
weapon  systems,  he  said:  “Make  an 
objective  and  critical  self-appraisal  of 
the  management  of  at  least  one  of  your 
programs,  including  a  detailed  analy¬ 
sis  of  the  accountability  of  all  engineer¬ 
ing  effort  expended  on  the  project  in 
your  own  plants  and  in  those  of  your 
subcontractors.  The  results  of  such  a 


Washington — At  the  October  1st  meeting,  which  featured  a  Navy  program  on  "Sea  Power 
in  the  Nuclear-Missile  Age,"  are  left  to  right:  L.  Harriss  Robinson  of  Motorola,  chapter 
president;  Rear  Adm.  F.  R.  Furth,  IT&T,  National  AFCEA  President;  Maj.  Gen.  James  D. 
O'Connell,  Chief  Signal  Officer  and  National  AFCEA  Vice  President,  and  Capt.  Wilfued  B. 


Goulett,  AFCEA  Executive  Vice  President. 


survey  would  be  of  great  value  to  high- 
level  industrial  management,  particu¬ 
larly  in  revealing  areas  where  the  utili¬ 
zation  of  technical  manpower  could  be 
made  more  effective,  and  our  Committee 
on  Technical  Manpower  Utilization 
would  certainly  welcome  information  of 
this  kind  from  a  broad  cross  section 
of  industrial  concerns.” 

Washington 

Sea  power  in  the  nuclear-missile  age 
was  the  subject  of  a  discussion  by  Cap¬ 
tain  Henry  L.  Miller,  Office  Chief  of 
Naval  Operation,  Department  of  Navy, 
at  the  first  fall  meeting  of  the  Wash¬ 
ington  Chapter  on  October  1st. 

Speaking  to  a  group  of  nearly  500 
members  at  the  Willard  Hotel,  Captain 
Miller  and  a  crack  Navy  presentation 
team  gave  a  dramatic  projection  of  the 
Navy’s  capabilities  in  maintaining  lines 
of  sea  communication.  Also  discussed 
was  the  Soviet  war  machine,  and  the 
growing  menace  of  the  Soviet  Navy  to 
freedom  of  the  sea. 

First  fall  meeting  of  the  chapter  was 
convened  by  L.  Harriss  Robinson 
(Motorola)  as  new  president.  With 
him  at  the  head  table  were  Colonel 
Percy  G.  Black  (Automatic  Electric 
Company),  past  AFCEA  National 
President;  Millard  C.  Richmond 
(Western  Electric),  new  AFCEA  Na¬ 
tional  Treasurer;  Captain  Wilfred  B. 
Goulett  (USN  Ret.),  new  AFCEA 
National  Executive  Vice  President: 
Major  General  J.  D.  O’Connell  (Chief 
Signal  Officer),  National  AFCEA  Vice 
President;  Rear  Admiral  F.  R.  Furth 
(International,  Telephone  &  Telegraph  . 
Corporation),  AFCEA  National  Presi¬ 
dent;  Captain  Marshall  H.  Austin 
(Office,  Chief  of  Naval  Operations, 
USN);  Captain  C.  M.  MacDonald 
(Office,  Chief  of  Bureau  of  Ordnance, 
USN) ;  Rear  Admiral  William  A. 
Schoech  (Deputy  and  Assistant  Chief. 
Bureau  of  Aeronautics,  USN) ;  Captain 
Jack  Dorsey  (Office,  Chief  of  Naval 
Operations,  USN),  Vice  President  of 
Washington  Chapter,  and  Captain 
Henry  L.  Miller,  USN  (Office,  Chief  of 
Naval  Operations),  who  presented  the 
program. 

Admiral  Furth  officially  introduced 
Captain  Goulett  to  the  group. 
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RADIO  CORPORATION 
o§  AMERICA 

COMMUNICATIONS  PRODUCTS 
Camden,  N,J, 


RCA  Microwave  Radio  Systems  are  designed 
with  future  needs  in  mind.  They  do  not  face 
obsolescence  because  of  users’  growth.  High 
channel  capacity  permits  orderly  growth  up 
to  a  total  of  120  channels  for  voice,  data 
transmission,  supervisory  control  and  other 
purposes. 

RCA  was  one  of  the  earliest  pioneers  in  the 
development  of  microwave  for  commercial 
communications.  Today,  RCA  Microwave 
Systems  provide  users  throughout  the  world 
with  many  important  features  .  .  .  operation 


in  the  most  advantageous  frequency  bands, 
simplified  installation  and  minimum  main¬ 
tenance  cost. 


Serving  their  users  with  dependability  and 
precision,  RCA  Microwave  Systems  are  now 
operated  by  utilities,  gas  and  petroleum  pipe¬ 
lines,  cross  country  turnpikes,  and  govern¬ 
ment  agencies. 

More  than  a  million  channel  miles  of  RCA 
Microwave  Systems  in  service  . . .  perform¬ 
ance  proved  throughout  the  world. 


SPECIAL  NOTE  TO  RCA  CUSTOMERS: 

Ask  about  the  RCA  “Package  Expansion  Plan"  which 
confirms  your  wise  choice  of  RCA  CW-?0  or  MM-26 
Microwave  for  your  communications  system.  A  minor 
field  modification  will  bring  your  system  up  to  48,  72  or 
even  96  channel  capacity,  depending  on  your  re¬ 
vised  requirements. 


BCA  Microwave  specialists  will  be  glad  to 
answer  any  questions  and  help  plan  your  in¬ 
stallation.  Mail  coupon  for  further  particulars. 


Radio  Corporation  of  America 
Communications  Products 
Dept.Z-291,  Building  15-1,  Camden,  N.  J. 

r~l  Tell  me  more  about  RCA  “Package  Expansion  Plan, 
We  have  RCA _ Microwave. 

I  I  Send  latest  literature  on  RCA  Microwave  Radio 

for  use  in _ _ 
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ITEMS  OF  INTEREST 

From  Government,  Industry  and  the  Services 


Sharp  Sun  Spots 

The  sharpest  photographs  ever 
taken  of  the  sun  were  secured  re¬ 
cently  by  a  unique  telescope-camera 
which  had  been  attached  to  a  giant 
unmanned  Skyhook,  balloon  and  sent 
into  the  stratosphere.  The  flight  was 
the  first  in  a  series,  under  the  title 
Project  Stratoscope,  being  conducted 
for  the  OflBce  of  Naval  Research. 

Launched  from  the  General  Mills 
Flight  Center,  New  Brighton,  Minne¬ 
sota,  the  balloon  hovered  for  3  hours 
and  45  minutes  at  a  predetermined 
altitude  of  about  81,000  feet.  The 
telescope-camera  took  a  total  of  8,000 
35mm  photographs  of  the  sun  at  in¬ 
tervals  of  one  second. 

Considerable  time  is  said  to  be 
needed  for  astronomers  and  other  sci¬ 
entists  to  evaluate  properlv  the  knowl¬ 
edge  gained  from  these  photographs, 
but  it  is  expected  that  the  pictures 
will  greatlv  broaden  man’s  knowl¬ 
edge  of  the  smaller  turbulent  sun..  ^ 
edd  ies,  the  local  hot  gas  storms.  «iolar 
flares,  and  ultimatelv,  perhaps,  long¬ 
distance  radio  disturbances. 

Ramjet  Sets  Records 

Three  new  speed  records  were  set 
recently  by  a  Lockheed  X-7  ramjet 
missile  as  it  completed  its  10th  suc¬ 
cessful  flight.  The  event  also  was  a 
record  for  any  single  U.  S.  supersonic 
missile. 

The  X-7,  dubbed  “Methuselah,’' 
marked  up  the  following  faster-than- 
sound  records:  Fastest  speed  for  (1) 
any  ramjet  powered  missile  (2)  any 
ground  controlled  missile  and  (3) 
any  recoverable  missile. 

According  to  Lockheed  technicians, 
the  supersonic  speed  run  resulted  in 
paint  burned  black  by  the  blazing  air 
friction  heat. 

The  Air  Force  reports  that  due  to 
the  fact  that  the  Lockheed  X-7  is  re¬ 
covered  by  parachute  and  flown 
again,  each  reflight  saves  taxpayers 
$350,000  in  missile  research  costs. 
The  “Methuselah,”  with  its  10-flight 
record,  reportedly  has  already 
“banked  $3.5  million  in  missile  ex¬ 
penditures.” 

This  particular  X-7  has  success¬ 
fully  flown  an  average  of  almost  once 
a  month  since  its  first  air  launch  last 
summer  and  has  never  been  returned 
for  repairs. 

Out  of  sight  during  most  of  its 


flight,  it  is  piloted  by  earthbound 
engineers  and  radios  performance 
data  back  to  technicians  as  it  ma¬ 
neuvers  to  fully  test  ramjet  engines. 

Launched  from  a  B-29  mother  ship 
at  a  high  altitude,  the  ramjet  takes 
over  and  begins  its  supersonic  climb 
into  the  stratosphere  after  a  flame 
tailed  rocket  booster  zooms  it  to  re¬ 
quired  speeds. 

One  of  the  nation’s  first  missile 
developments,  the  Lockheed  craft  was 
created  more  than  a  decade  ago 
under  Air  Force  contracts. 

“Flat  Plate”  Tube 

A  transparent  “flat  plate”  cathode 
ray  tube  has  been  designed  which 
“will  definitely  help  to  make  instru¬ 
ment  flying  as  simple  as  flying  in 
good,  clear  weather.” 

The  tube,  which  an  airplane  pilot 
can  either  look  at  or  through  without 
shifting  his  reference,  according  to 
weather  conditions,  was  described  at 
the  82nd  semiannual  convention  of 
the  Society  of  Motion  Picture  and 
Television  Engineers. 

The  new  visual  aid  to  aviation, 
which  the  Navy  has  dubbed  the  “Buck 
Rogers  viewing  screen,”  is  designed 
for  installation  in  the  area  of  an  air¬ 
plane  windshield.  It  permits  the  pilot 
to  view  at  will,  either  the  flight  data 
displayed  on  the  tube  or  the  actual 
air  space  visible  beyond  the  trans¬ 
parent  screen. 

Establishment  of  the  need  and  re¬ 
quirements  for  the  tube,  its  physical 
aspects,  and  the  development  of  the 
transparent  phosphors  used  on  the 
screen  were  described  in  three  sepa¬ 
rate  papers  by  Commander  George 
W.  Hoover,  of  the  Office  of  Naval 
Research;  Ross  Aiken,  of  Kaiser  Air¬ 
craft  and  Electronics,  who  developed 
the  tube,  and  Dr.  Charles  Feldman, 
of  the  Naval  Research  Laboratory. 

New  Fuel  Cell 

With  the  development  of  the  first 
fuel  cell  capable  of  economically  pro¬ 
ducing  thousands  of  watts  of  power, 
direct  conversion  of  the  chemical 
energy  of  gases  into  electricity  has 
been  accomplished. 

First  significant  military  applica¬ 
tion  of  the  cells,  which  use  hydrogen 
and  oxygen  as  fuel,  is  in  providing 
silent  electrical  power  for  the  U.  S. 
Army  Signal  Corps’  “Silent  Sentry” 
radar.  The  “Silent  Sentry,”  which  is 


the  world’s  smallest  known  radar  set, 
is  a  lightweight,  portable  unit  that 
provides  mobile  Army  forces  with 
local  combat  surveillance  of  enemy 
movements  despite  smoke,  darkness  or 
fog. 

The  new  source  of  power  was  de¬ 
veloped  by  scientists  at  the  Research 
Laboratories  of  National  Carbon 
Company,  Division  of  Union  Carbide 
Corporation. 

“Secret  of  the  new  fuel  cell’s  suc¬ 
cess,”  Dr.  C.  E.  Larson,  National 
Carbon’s  research  vice  president, 
said,  “is  the  chemically  treated,  hol¬ 
low,  porous  carbon  electrodes  through 
which  the  gases  enter  the  cell,  and 
which  also  conduct  the  electricity  pro¬ 
duced  by  the  electrochemical  re¬ 
action.” 

i  “Manned  Satellite” 

A  design  for  a  “manned  satellite,” 
which  within  eight  years  could  be¬ 
come  the  nucleus  for  an  economically 
feasible  space  station,  has  been  de¬ 
veloped  by  Goodyear  Aircraft  Corp., 
Akron,  Ohio. 

According  to  a  Goodyear  scientist, 
the  proposed  manned  satellite  would 
attain  a  speed  of  16,660  miles  an 
hour  while  cruising  in  an  orbit  500 
miles  above  the  earth.  Technically 
described  as  a  “manned  earth  satellite 
terminal  evolving  from  earth-to-orbit 
ferry  rockets,”  it  has  been  dubbed 
“Meteor  Junior.”  The  “Junior”  refers 
to  the  fact  that  the  new^  project  is  a 
modification  of  an  earlier  and  larger 
version  talked  of  in  1954  and  identi¬ 
fied  as  “Meteor.” 

The  scientists  further  reported  that 
the  satellite  also  could  be  adapted 
for  jise  in  “near-by”  space  explor¬ 
ations,  including  trips  to  the  moon. 

Details  of  the  vehicle  were  reported 
in  a  paper  prepared  for  a  meeting  of 
the  International  Astronautical  Feder¬ 
ation  in  Barcelona,  Spain. 

DSC  Receives  Computer 

The  University  of  Southern  Cali¬ 
fornia  has  received  an  electronic  digi¬ 
tal  computer  which  will  be  an  aid  to 
new  research  in  measuring  man’s 
intelligence.  According  to  reports, 
this  may  lead  to  a  comprehensive 
theory  about  the  intellectual  processes 
of  man,  with  special  emphasis  on 
creativity. 

{Continued  on  page  68) 
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make  SANGAMO 
your  major  source! 


FOR  COMMERCIAL  AND  MILITARY 

Sangamo  Dynamotors  are  available  in  two  basic 
design  series:  the  rugged  “G”  series  for  commer¬ 
cial  use,  and  the  “S”  series  for  special  purpose 
and  military  applications.  Both  types  are  small, 
compact,  yet  capable  of  unusual  output  and  high 
efficiency  under  the  most  rigorous  conditions  of 
service. 


MODEL  GY.  Includes  ratings  through  110  wafts  coi1< 
tinuous  duty  and  300  watts  intermittent  duty.  ^Out< 
puts  to  650  volts. 


DEPENDABLE  DELIVERY  SCHEDULES 

Sangamo  utilizes  the  latest  production  techniques 
in  the  manufacture  of  power  supply  units.  Push 
line  type  of  operation  contributes  substantially 
to  accelerated  production — aids  in  fulfilling  all 
delivery  schedules.  Specify  Sangamo  for  depend¬ 
able  units  and  dependable  delivery  that  meets 
your  production  schedules. 


EXPANDED  PLANT  FACILITIES 

A  new  200,000  square  foot  “controlled  condi¬ 
tions”  plant,  in  Pickens,  South  Carolina  is  geared 
for  full  capacity  production  of  Dynamotors, 
Rotary  Converters,  Generators,  Special  DC 
Motors — all  built  to  meet  your  most  exacting 
specifications  for  quality  and  performance. 


MODEL  G.  The  all  new  ,  “Twinvolt”  Dynamotor, 
Operates  from  6  to  12  volt,  input.  ^ 


ENGINEERING  HELP  AVAILABLE 

Sangamo  maintains  a  complete  engineering  and 
technical  staff  to  assist  any  organization  with  its 
power  supply  planning.  Ask  for  an  engineering 
analysis  and  recommendations  for  power  supply 
units  to  meet  your  special  application  problems. 


TYPE  SF.  Built  to  the  most  exacting  specifications. 
Up  to  75  watts  continuous  duty  and  200  watts 
Intermittent  duty.  Input  voltage  6  to  115.  Output 
voltage  up  to  750  volts.  : 

For  further  information  send  for  Bulletin  1530. 


Electric  Oompanv 

Electronic  Components  Division 

SPRINGFIELD,  ILLINOIS 
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The  computer  was  presented  to  the 
University  by  the  National  Cash 
Register  Company,  Electronics  Divi¬ 
sion  of  Hawthorne,  Calif.  Complete 
with  an  auxiliary  tape  memory  unit 
and  input-output  equipment,  the  sys¬ 
tem  is  installed  in  special  new  facil¬ 
ities  in  the  school’s  engineering  build- 
ing. 

The  project  is  being  conducted  for 
the  Office  of  Naval  Research  by  Dr. 
J.  Paul  Guilford,  SC  professor  of 
psychology,  with  Philip  R.  Merrifield 
as  assistant  director. 

The  old,  standard  IQ  test,  with  its 
single  score,  was  far  from  an  adequate 
yardstick  of  adult  intelligence,  ac¬ 
cording  to  Dr.  Guilford.  His  new 
system,  based  on  about  45  established 
factors  of  intellect,  provides  a  “many- 
sided”  picture  of  intelligence;  one  of 
the  implications  of  the  system  is  that 
there  may  be  as  many  as  75  intellec¬ 
tual  factors  in  which  individuals  may 
differ. 

The  NCR  electronic  computer  sys¬ 
tem,  by  reducing  the  time  needed  to 
analyze  test  scores,  will  make  it  pos¬ 
sible  to  obtain  results  much  more 
quickly,  even  from  large  groups  of 
people. 

As  data  from  many  tests  are  fed* 


into  the  computer,  intercorrelated  re¬ 
sults  emerge  immediately  on  punched 
paper  tape.  The  tape  in  turn  operates 
an  automatic  typewriter  which  rapid¬ 
ly  prints  the  results  in  tabular  form. 

In  addition  to  making  computations 
in  engineering  and  the  physical 
sciences,  the  computer  will  play  an 
important  part  in  other  fields  of  re¬ 
search. 

Air  Navigation  System 

Stavid  Engineering,  Inc.,  Plain- 
field,  N.  J.,  has  a  new  air  navigation 
system  which  proposes  a  solution  to 
the  mid-air  collision  threat. 

According  to  the  company’s  presi¬ 
dent,  David  F.  Sanders,  the  system, 
called  Radio  Web,  “offers  the  most 
promise  for  the  interim  period  and 
for  the  foreseeable  future  in  the  han¬ 
dling  of  increasing  traffic  loads.”*It  is 
said  to  be  the  only  method  capable 
of  solving  with  ease  all  three  common 
system  requirements,  i.e.,  air  navi¬ 
gation,  traffic  pattern  control  and  air 
collision  warning  for  both  short  and 
long  range  (50  miles)  conditions. 

Radio  Web  will  consist  of  modular 
airborne  units  to  provide  all  types  of 
aircraft  with  one  or  more  of  the 
following  information-sources:  head¬ 
ing  and  distance  to  destination;  a  con. 
tinuous  graphic  display  of  position. 


TELEPHONE  AND  TELEGRAPH  EQUIPMENT 

Radio  Engineering  Products  is  currently  producing  a  number  of  types  of  equipment, 
eiectricaiiy  and  mechanically  interchangeable  with  standard  Bell  System  apparatus. 

CARRIER-TELEPHONE  EQUIPMENT 

C5  Carrier-Telephone  Terminal  (J68756).  A  kit  for  adding  a  fourth  toll-grade  channel 
to  existing  C  systems  is  available.  •  Cl  Carrier-Telephone  Repeater  (J68757)  •  121 A  C 
Carrier  Line  Filter  •  H  Carrier  Line  Filter  (X66217C). 


CARRIER-TELEGRAPH  EQUIPMENT 

40C1  Carrier-Telegraph  Channel  Terminal  (J70047C) 
(J70036A1,  etc.)  •  40AC1  Carrier-Telegraph  Terminal. 


140A1  Carrier  Supply 


VOICE-FREQUENCY  EQUIPMENT 

VI  Telephone  Repeater  (J68368F)  •  Power  Supply  (J68638A1)  •  VI  Amplifiers 
(J68635E2  and  J68635A2)  •  V3  Amplifier  (J68649A)  •  V-F  Ringers  (J68602,  etc)  • 
Four  Wire  Terminating  Set  (J68625G1)  •  1C  Volume  Limiter  (J68736C). 

D-C  TELEGRAPH  EQUIPMENT 

16B1  Telegraph  Repeater  (J70037B)  •  lOEl  Telegraph  Repeater  (J70021A)  •  128B2 
Teletypewriter  Subscriber  Set  (J70027A). 

TEST  EQUIPMENT 

2A  Toll  Test  Unit  (X63699A)  •  12B,  13A,  30A  (J64030A)  and  32A  (J64032A)  Trans¬ 
mission  Measuring  Sets  •  111A2  Relay  Test  Panel  (J66118E)  •  118C2  Telegraph  Trans¬ 
mission  Measuring  Set  (J70069K)  •  163A2  Test  Unit  (J70045B)  •  163C1  Test  Unit 
(J70045D). 

COMPONENTS  AND  ACCESSORIES 

255A  and  209FG  Polar  Relays  •  Repeating  and  Retard  Coils,  several  types  •  184# 
185,  230A  and  230B  Jack  Mountings. 


RADIO  ENGINEERING  PRODUCTS 

1080  UNIVERSITY  ST.,  MONTREAL  3,  CANADA 

TELEPHONE  CABLES 

UNi  versify  6-6887  RADENPRO,  MONTREAL 


track  and  ground  speed;  a  relative 
position  indicator  ( with  collision 
warning)  plus  other  refinements  for 
large  aircraft  to  establish  voice  com¬ 
munication  with  the  ground,  altitude 
control  and  a  data  link  for  ground 
control. 

Deriving  its  name  from  a  web  or 
grid  network  generated  by  transmit¬ 
ting  towers  spaced  approximately  600 
miles  apart  across  the  U.S.,  the  sys¬ 
tem  contains  radio  signals  which 
sweep  the  area  between  any  4  towers 
to  provide  aircraft  with  a  position 
fix. 

“Radar  Remembrance” 

Special  “radar  remembrance  *  tech¬ 
niques  were  reported  by  two  Texas 
A  &  M  College  scientists,  Myron  G.  H. 
Ligda  and  James  Sullivan,  at  the 
recent  1957  Conference  of  the  Society 
of  Photographic  Scientists  and  Engi¬ 
neers  in  Asbury  Park,  N.  J. 

The  radarscope  operation  makes 
possible  the  detection  of  transient 
echoes  from  lightning  discharges, 
flash-flood-producing  storms  and  even 
the  horizontal  distribution  of  rain  in 
different  layers  of  the  atmosphere. 

The  techniques  include  such  diverse 
and  unusual  procedures  as  high-speed 
continuous  strip  photography,  image 
addition  and  subtraction  and  color 
photography,  along  with  time  lapse, 
time  exposure  and  rapid  process  pho¬ 
tography.  All  of  these,  Ligda  and 
Sullivan  report,  have  been  employed 
effectively  in  radar  meteorology. 

High  Speed  Films,  Dry  Process 

An  Army  general,  speaking  before 
the  1957  Annual  Conference  of  the 
Society  of  Photographic  Scientists  and 
Engineers,  cited,  as  military  needs, 
the  development  of  high  speed  films 
and  a  completely  dry  photographic 
process. 

Brig.  Gen.  Earle  F.  Cook,  com¬ 
manding  officer.  Army  Signal  Engi¬ 
neering  Laboratories,  Fort  Mon¬ 
mouth,  N.  J.,  told  the  scientists  that 
photography  is  the  most  advanced 
sensory  technique  available  to  the 
military  for  gathering  intelligence  in¬ 
formation  in  combat  surveillance. 

While  the  Signal  Corps  is  currently 
sponsoring  development  of  more  ad¬ 
vanced  equipment  for  use  on  the 
ground  and  in  the  air.  General  Cook 
said,  there  are  several  long  range 
objectives  beyond  the  current  pro¬ 
gram  of  research.  He  listed  four  of 
these: 

(1)  A  completelv  dry  photographic 
process  with  capabilities  for  taking 
and  reproducing  photographic  infor¬ 
mation  in  much  shorter  time  than 
now  possible. 
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(2)  A  photographic  sensing  ma¬ 
terial  that  is  sufficiently  sensitive  in 
the  visible  spectrum  and  at  the  same 
time  of  negligible  sensitivity  to  nu¬ 
clear  radiation. 

(3)  A  high  speed  photographic 
film  or  sensor  which  will  permit  pho¬ 
tography  under  very  low-level  illumi¬ 
nation  such  as  passive  night  photogra¬ 
phy.  This  may  also  require  concur¬ 
rent  development  in  optics  and  proc¬ 
essing  fields  to  evolve  an  overall  com¬ 
patible  system,  the  General  pointed 
out. 

1 4)  A  satisfactory  technique  and 
equipment  for  the  automatic  and 
timely  extraction  and  processing  of 
essential  information  from  the  thou¬ 
sands  of  photographs  required  in  a 
military  operation. 

Launching  Test  Program 

The  Department  of  Defense  has  an¬ 
nounced  some  details  of  the  test  pro¬ 
gram  leading  up  to  the  launching  of 
a  scientific  earth  satellite  during  the 
International  Geophysical  Year. 

The  U.  S.  IGY  scientific  program 
is  under  the  over-all  direction  of  the 
IGY  Committee  of  the  National  Acad¬ 
emy  of  Sciences.  Launching  vehicle 
tests  are  being  conducted  by  the 
Naval  Research  Laboratory  at  Patrick 
Air  Force  Base,  Cape  Canaveral, 
Florida.  These  tests  are  designed  to 
allow  orderly  evolution  from  a  single- 
stage  rocket  to  the  three  stage  launch¬ 
ing  vehicle  required  for  placing  a 
scientific  earth  satellite  on  orbit  to 
gather  upper  atmosphere  scientific 
data. 

To  date  there  have  been  two  test 
vehicle  launchings,  both  of  which 
have  been  highly  successful.  The  first, 
on  December  8,  1956,  was  a  single- 
stage  rocket  using  a  Martin  Viking. 
The  second,  on  May  1,  1957,  was  a 
two-part  rocket 

Cable  System  Ceremony 

The  world’s  longest  and  deepest 
undersea  telephone  cable  system,  link¬ 
ing  the  Mainland  with  Hawaii,  was 
opened  to  public  service  October  8 
following  an  exchange  of  greetings 
among  dignitaries  at  Washington,  San 
Francisco  and  Honolulu.  The  event 
introduced  a  new  feature  to  overseas 
telephony  .  .  .  operator  dialing. 

Frederick  R.  Kappel,  President  of 
A.T.&T.,  acted  as  master  of  ceremon¬ 
ies  for  the  proceedings  which  were 
held  in  the  Executive  Office  Building 
in  Washington.  Other  participants 
in  the  Capital  were  secretary  of  De¬ 
fense  Charles  E.  Wjlson;  Postmaster 
General  Arthur  E.  Summerfield ;  Gen- 


TRI-EX  TOWERS 


Tri-Ex  now  presents  the  ultimate 
in  crank-up  tower  designs.  We 
invite  your  Inquiries  on  special 
tower  requirements. 


SEND  TODAY  FOR  FREE  CATALOG 


TRI-EX  TOWER  CORPORATION 

127  EAST  INYO  ST.,  TULARE,  CALIF. 

Please  send  me  FREE  Tri-Ex  Catalog. 


TRI-EX  TOWER 
CORPORATION 

Home  Office  and 
Fngineering  Dept 
127  EAST  INYO  STf^FFT 
TU  LARE.  CAT  I  FOR  N  I  A 
PHONE  b3-:!l 

EASTERN  DIVISION 
SAIFS  OFFICE 
406  West  34  St  ,  K  C..  Mo. 
Pnene  LOgan  1  6592 
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eral  Nathan  F.  Twining,  USAF, 
Chairman  of  the  Joint  Chiefs  of  Staff; 
John  C.  Doerler,  Chairman  of  the 
Federal  Communications  Commis¬ 
sion,  and  Henry  T.  Killingsworth, 
Vice  President  of  A.T.&T.,  in  charge 
of  its  Long  Lines  Department. 

At  4;00  P.M.  (EDT),  inaugural 
conversations  began.  These  included 
one  which  extended  from  Washington 
to  London,  back  to  Ketchikan,  Alaska, 
via  New  York  and  Seattle,  and  on  to 
Honolulu.  This  call  was  18,000  miles 
in  length  and  utilized  all  three  deep- 
sea  cables  placed  by  A.T.&T.  during 
the  past  year — the  transatlantic,  the 
Alaskan  and  the  new  one  to  Hawaii. 
The  ceremony  lasted  40  minutes,  then 
the  Pacific  cable  system  was  opened 
for  commercial  use. 

On  completion  of  the  impressive 
ceremony,  many  of  those  present,  in¬ 
cluding  the  new  Executive  Vice  Presi¬ 
dent  of  AFCEA,  Captain  W.  B. 
Goulett,  USN  (ret.),  enjoyed  the 
privilege  of  talking  over  the  Hawaiian 
cable  to  Honolulu. 

R.l.T.C.  Anniversary 

The  Radio  Interference  Technical 
Committee  of  Los  Angeles  recently 
celebrated  its  first  anniversary.  The 
membership  roster  includes  over  109 


KATO  MOTOR  GENERATOR  SETS 
CHANGE  60  CYCLE  A.C.  TO  400  CYCLES 

Available  in  frequencies,  speeds  and  sizes  to 
meet  every  specialized  use  .  .  .  lighting,  op¬ 
eration  of  high  cycle  tools,  smaller  light-weight 
400  cps  motors  for  testing  components  such  as 
transfers,  filters,  condensers,  chokes,  other 
electronic  equipment. 

VARIABLE  OR  FIXED  FREQUENCIES 

ranging  from  25  to  J200  cycles,  60  cycle  line 
to  -500  KVA. 

HIGH  VOLTAGE  MOTORS  &  GENERATORS 

Single  bearing,  2  bearing  or  close  coupled 
design. 

WRITE  FOR  NEW  FOLDER! 

Buillm  Of  Fhf  Rotalinf  EMrifal  MaHiinary  SiWf  W58 
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engineers  from  major  aircraft  and 
component  manufacturing  companies, 
military  establishments,  testing  labs, 
etc.  Its  members  are  employed 
throughout  the  United  States  as  spe¬ 
cialists  in  radio  interference  suppres¬ 
sion. 

The  voluntary  group  was  formed 
primarily  as  a  result  of  military  con¬ 
cern  over  the  increasing  problems  of 
radio  interference  in  communication 
and  guidance  systems.  The  aim  of 
the  group  is  to  advance  the  science 
of  radio  interference  control  through 
education  and  exchange  of  technical 
information. 

Vast  increase  in  radio-electronic 
activity  today  has  brought  complex 
problems  of  noise  interference  in 
spheres  ranging  from  aircraft  com¬ 
munications  and  transmission  for 
guided  missile  navigation,  to  private 
television  sets.  (See  page  72.) 


Names  In  The  News 


John  R.  Townsend,  of  the  Sandia 
Corp.,  has  been  named  as  Special 
Assistant  to  the  Assistant  Secretary 
of  Defense  for  Research  and  Engi¬ 
neering.  He  also  will  serve  as  the 
Director  of  the  Office  of  Fuels,  Ma¬ 
terials  and  Ordnance. 

Charles  P.  Cinsbur^,  manager  of 
Advanced  Videotape  Development, 
Ampex  Corporation,  received  the 
David  Sarnoff  Gold  Medal  Award  for 
his  achievements  in  the  development 
of  a  practical  video  recorder.  The 
presentation  was  made  at  the  recent 
82nd  Semi-Annual  Convention  of  the 
Society  of  Motion  Picture  &  Tele¬ 
vision  Engineers. 

Frederick  R.  Furth,  president  of 
AFCEA,  has  been  appointed  Director 
of  Research  and  Engineering  for 
IT&T.  He  succeeds  Harold  H.  Butt- 
ner,  who  will  continue  as  Vice  Presi¬ 
dent  and  Technical  Consultant. 

Richard  J.  Meyer’s  promotion  to 
the  rank  of  Brigadier  General  was 
announced  recently  by  the  Depart¬ 
ment  of  the  Army.  General  Meyer  is 
Chief  of  the  Research  and  Develop¬ 
ment  Division,  Office  of  the  Chief 
Signal  Officer  in  Washington,  D.  C. 

Charles  S.  Rockwell  has  been 
named  President  and  General  Man¬ 
ager  of  the  Ford  Instrument  Com¬ 
pany,  Division  of  Sperry  Rand  Cor¬ 
poration.  Mr.  Rockwell  assumed  the 
post  upon  the  retirement  of  Raymond 
F.  Jahn.  In  addition,  he  will  serve 
as  president  of  Sperry  Farragut  Co. 
Division  of  Sperry  Rand,  a  post  Mr. 
Jahn  also  held. 

Brigadier  General  J.  Harry  LaBrum 

was  honored  with  a  garrison  review 
at  Fort  Monmouth,  N.  J.,  upon  his 


retirement  from  Reserve  service.  A 
member  of  a  Philadelphia  law  firm. 
General  LaBrum  was  released  from 
active  duty  in  1945. 

Sir  Robert  A.  Watson-Watt,  Ra¬ 
dio-physicist  of  Toronto,  Ontario, 
Canada,  was  the  recipient  of  the 
Elliott  Cresson  Medal  of  The  Frank¬ 
lin  Institute.  Sir  Robert,  a  distant 
kinsman  of  James  Watt,  father  of  the 
steam  engine,  is  being  cited  “for  his 
conception  of  pulsed  radar  for  the 
vital  air  defense  of  Great  Britain,  for 
his  solutions  of  important  technical 
problems,  and  for  his  inspiring  lead¬ 
ership  which  resulted  in  the  timely 
development  of  these  radar  systems.” 

Albert  W.  Hull  and  Dr.  W.  R.  C. 
Baker  have  received  the  1958  Insti¬ 
tute  of  Radio  Engineers  awards.  Dr. 
Hull,  consultant  to  the  General  Elec¬ 
tric  Research  Laboratory,  is  credited 
with  creating  more  new  types  of  elec¬ 
tron  tubes  than  anyone  else.  Dr. 
Baker,  GE  vice-president,  was  cited 
for  “outstanding  contributions”  in 
communications  and  electronics. 


STATEMENT  OF  THE  OWNERSHIP, 
MANAGEMENT.  OIRCHLATION.  etc.,  re¬ 
quired  by  the  act  of  Confess  of  August  24, 
1912,  as  amended  by  the  acts  of  March  3, 
1933,  and  July  2,  1946,  of  Sionai.  Magaalne, 
published  monthly  at  Washington.  D.  C.  (addi¬ 
tional  entry,  Baltimore)  for  October  1957. 
District  of  Columbia  f 
City  of  Washington  I  ss. 

Before  me,  a  notary  publi'’,  in  and  for  the 
State  and  County  aforesaid,  personally  ap¬ 
peared  W.  J.  Baird,  who,  having  been  duly 
sworn  according  to  law,  deposes  and  says  that 
he  is  the  Editor  of  the  Sionad  Magazine  and 
that  the  following  is,  to  the  best  of  his  knowl¬ 
edge  and  belief,  a  true  statement  of  the  owner¬ 
ship  and  management  of  the  aforesaid  publica¬ 
tion  for  the  date  shown  in  the  above  caption, 
required  by  the  act  of  August  24,  1912,  as 
amended  by  the  acts  of  March  3,  1933,  and 
July  2,  1946,  to  wit: 

1.  lliat  the  names  and  addresses  of  the 
publisher,  editor,  managing  editor  are: 

*  Publisher:  Armed  Forces  Communications 
and  Electronics  Association,  1624  Eye  St.,  N. 
W.,  Washington  6,  D.  C. 

Editor:  W.  J.  Baird,  same  address. 

Managing  Editor:  Judith  H.  Shreve,  same 
address. 

2.  That  the  owner  is:  (if  owned  by  a 
corporation,  its  name  and  address  must  be 
stated  and  also  immediately  thereunder  the 
names  and  addresses  of  stockholders  ow'ning 
or  holding  1  per  cent  or  more  of  total  amount 
of  stock.  If  not  owned  by  a  corporation,  the 
names  and  addresses  of  the  individual  owners 
must  be  given.  If  owned  by  a  partnership  or 
other  unincorporated  firm,  its  name  and  ad¬ 
dress,  a«  well  as  that  of  each  individual  mem¬ 
ber,  must  be  given. 

Armed  Forces  Communications  and  Elec¬ 
tronics  Association,  1624  Eye  Street,  N.  W., 
Washington  6,  D.  C. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding 
1  per  cent  or  more  of  total  amount  of  bonds, 
mortgages,  or  other  securities  are: 

None. 

4.  That  paragraphs  2  and  3  include,  in 
cases  where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  corporation  for  whom 
such  trustee  is  acting;  also  that  the  state¬ 
ments  in  the  two  paragraphs  show  the  affiant’s 
full  knowledge  and  belief  as  to  the  circum¬ 
stances  and  conditions  under  which  stockhold¬ 
ers  and  security  holders  who  do  not  ajFpear 
upon  tlie  books  of  the  company  as  trustees, 
liold  stock  and  securities  in  a  capacity  other 
tlian  that  of  a  bona  fide  owner. 

W.  J.  BAIRD. 

Editor. 

Sworn  to  and  subscribed  Ijefore  me  this 
3rd  day  of  October,  1957. 

(Seal)  Hazel.  Jane  Davies, 

Notary  Public. 

^^ry  commission  expires  June  30,  1960.) 
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Admiral 

KEEPS  AERIAL  CAMERAS 
STABLE  AS  A  BILLIARD  TABLE... 


ADMIRAL’S  PALO  ALTO  LABORATORY  DEVELOPS 
EQUIPMENT  FOR  CAMERA  STABILIZATION 


The  art  of  aerial  photo-reconnaissance  requires  absolute  camera  stability 
to  obtain  the  fine  detail  needed  to  discern  small  objects  from  great  alti¬ 
tudes.  Even  with  an  automatic  pilot  in  control,  the  plane  itself  is  far  too 
unstable  for  reconnaissance  work,  and  additional  stabilization  is  required. 

Now  Admiral  has  developed  equipment  that  automatically  compen¬ 
sates  for  the  slightest  deviations.  Electronic  signals  from  gyros  are  ap¬ 
propriately  modified  and  distributed  as  needed  to  stabilize  each  of  the 
various  camera  mounts.  The  accuracy  of  the  gyro  signals  is  fully  re¬ 
flected  in  the  mechanical  adjustments  of  each  camera  platform.  More¬ 
over,  Admiral  has  applied  subminiaturization  techniques  to  reduce  size 
and  weight  to  half  of  the  original  requirement  specifications. 

This  system  was  developed  in  Admiral’s  Palo  Alto  Laboratory  by  the 
Advanced  Development  Section,  Government  Laboratories  Division. 
Complete  information  concerning  the  Laboratory’s  capabilities  and  cur¬ 
rent  activities  is  available  to  qualified  persons. 


LOOK  TO  il4#mlro/ FOR 
•  RESEARCH 
•  DEVELOPMENT 
•  PRODUCTION 

y 

IN  THE  FIELDS  OF:  MILITARY  TELEVISION 
COMMUNICATIONS  UHF  AND  VHF  •  RADAR 
RADAR  BEACONS  AND  IFF  •  RADIAC 
TELEMETERING  •  DISTANCE  MEASURING 
MISSILE  GUIDANCE  •  CODERS  AND  DECODERS 
CONSTANT  DELAY  LINES  •  TEST  EQUIPMENT 
ELECTRONIC  COUNTER  MEASURES 

ENGINEERS.  The  wide  scope  of  work  in  progress 
at  Admiral  creates  challenging  opportunities  in 
the  field  of  your  choice.  Write  Director  of  En¬ 
gineering  and  Research,  Admiral  Corporation, 
Chicago  47,  Illinois. 


Admiral  corporation  •  government  laboratories  division  •  CHICAGO  47,  ILLINOIS 
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PERSONNEL  CLEARING  HOUSE 

AFCEA  Iliemhers  Avaitable  to  industry 

The  pages  of  SIGNAL  are  open  to  active  AFCEA  members 
who  ore  seeking  positions  in  the  communications,  electronics 
and  photographic  industries.  Any  member  is  entitled  to  space 
free  of  charge  in  this  column  for  three  issues  of  the  maga¬ 
zine.  Please  limit  your  notice  to  five  lines.  In  replying,  em¬ 
ployers  are  asked  to  address:  Box  _ ,  SIGNAL,  1624  Eye 

Street,  N.  W.,  Washington  6,  D.  C.  Letters  will  be  forwarded 
to  the  AFCEA  member. 

Manufacturers  Representative  with  over  sixteen  years  ex¬ 
perience,  partly  as  a  USAF  employee,  in  negotiating  and 
liaison  engineering  of  contracts  with  the  USAF  at  Wright 
Field  and  Gentile  AF  Depot  has  time  available  for  additional 
companies  desiring  or  doing  Air  Force  business.  Box  127. 

Govt.  Procurement  and  Administrative  Consultant. 
Wide  background  and  experience  includes  practice  in  taxes, 
accountant  with  Attorney  General  of  New  York  and  Congres¬ 
sional  Committee.  Worked  with  U.  S.  Dept,  of  Defense 
in  formulating  ASPR,  dealing  with  termination,  renegotiation 
and  contract  administration.  Box  128. 

Representative  with  a  wide  following  among  manufacturers 
of  electronic  equipment  and  government  agencies  on  the 
Eastern  seaboard  has  an  opening  for  an  additional  line  of 
quality  components.  Straight  commission  basis.  Box  129. 

Field  Engineer  or  Manufacturers  Liaison  Representa¬ 
tive:  Retired  CWO  experienced  in  radar,  closed  circuit  TV. 
h&w  and  color  and  Kinescope  recording,  data  processing  and 
automation,  and  R  &  D  work.  Will  relocate  with  family'only. 
Box  130. 

Works  Manager  or  Chief  Engineer.  Record  of  managerial 
competence  in  integrating  engineering,  sales  and  manufac¬ 
turing.  Broad  technical  background  covering  several  engi¬ 
neering  fields  such  as  missile  ground  support  equipment  and 
instruments,  solid  related  manufacturing  experience,  top 
sales  contacts  for  military  R  &  D  and  production  work.  Box 
131. 

Electronics  Technical  Writer  and  Administrator:  Re¬ 
tired  Navy  CWO,  W-4,  Electronic  Technician,  with  22  years 
of  wide,  varied  experience  in  the  field  of  electronics.  Prefer 
Florida  or  Baltimore-Washington  area.  Box  132. 


Positions  Available 

Industry,  government  and  military  agencies  are  invited  to  use 
this  column  to  announce  available  positions  which  may  be  of 
interest  to  the  readers  of  SIGNAL.  Notices  will  be  published 
three  times  if  not  cancelled  before.  Applicants  apply  as  indi¬ 
cated  in  individual  notices. 

Electronic  Engineers  (up  to  $7570  per  year)  are  needed 
by  the  Civil  Aeronautics  Administration  to  apply  latest 
knowledge  of  electronics  to  air  traffic  control,  telecommunica¬ 
tions  and  navigational  aids.  Individual  engineer  positions 
concerned  with  the  design,  procurement  and  specifications, 
factory  inspection,  installation,  calibration  and  maintenance 
of  ground  and  airborne  electronic  equipment.  Equipment  in¬ 
cludes  radar,  distance  aids,  VHF  radio  transmitters  and  re¬ 
ceivers  and  radio  and  land  line  telecommunications.  Em¬ 
ployee  benefits:  paid  vacations,  sick  leave,  insurance  and  re¬ 
tirement  programs.  Write  Civil  Aeronautics  Administration. 
Personnel  Division  (W-91.3),  T-5  Bldg..  17th  &  Constitution 
Ave.,  N.  W.,  Washington  25,  D.  C. 

Scenario  Writer  ($7570  per  year).  Six  years  of  progres¬ 
sively  responsible  and  successful  experience  in  writing  scen¬ 
arios,  script,  dialogue  for  motion  pictures  or  related  fields. 
Experience  must  include  three  years  in  field  or  motion  pic¬ 
tures.  Substitution  of  education  for  experience:  successful 
completion  of  study  in  college  or  university  may  be  substi¬ 
tuted  for  not  more  than  3  years  of  the  required  experience 
on  the  basis  of  one  year  of  education  for  each  9  months  of 
experience.  No  educational  substitution  will  be  allowed  for 
experience  in  the  field  of  motion  pictures.  Grade  GS-1071-12. 
Army  Pictorial  Center,  Long  Island  City  1,  N.  Y. 

Teletype  Operators,  Coastal  Station  Radio  Operators. 
International  communications  company.  Liberal  company 
benefits.  Submit  resume  with  name,  address,  age,  past  ex¬ 
perience — if  any,  military  experience — if  any,  FCC  Second 
Class  Radiotelegraph  license  required  for  Coastal  Station 
Radio  Operator.  Write  to  Asst.  Director  of  Personnel,  RCA 
Communications.  Inc.,  66  Broad  Street,  New  York  4,  N.  Y. 

Packaging  and  Preservation  Specialists  GS-7  and  9 
•  ($4525  to  $6250  per  year)  are  needed  by  the  Philadelphia 
IJ.S.  Army  Signal  Supply  Agency  to  develop  and  write  speci¬ 
fications  for  preservation,  packaging,  packing  and  marking 
of  Signal  Corps  equipment.  Submit  resume  and  the  Armed 
Forces  Communications  and  Electronics  Association  will  for¬ 
ward  same  immediately  to  employer  who  will  acknowledge 
your  application  direct. 


Editor  s  note:  In  view  of  the  importance  of  the  development  and  the  interest 
generated,  a  more  detailed  account  concerning  ^^solion^  is  presented  here.  The 
August  issue  of  Signal  carried  a  short  item  on  the  subject. 


“SOLION"  ,  .  .IONS  IN  SOLI  TION 

Scientists  are  making  it  tougher  all 
the  time  for  electronic  engineers. 

First,  it  was  the  transistor,  and 
the  engineer  had  to  learn  about  solid- 
state  physics.  Next,  it  was  the  mag¬ 
netic  amplifier  and  ferritic  devices, 
and  the  engineer  had  to  brush  up  on 
magnetism. 

Now,  scientists  at  the  U.  S.  Naval 
Ordnance  Laboratory,  at  White  Oak, 
Maryland,  have  come  up  with  “Chem- 
tronics” — a  combination  of  electro¬ 
chemistry  and  electronics.  Their  first 
device  in  this  new  field  is  the  “solion” 
—  pronounced  so’  —  lee  —  on,  and 
short  for  ions  in  solution.  It  was  de¬ 
veloped  in  cooperation  with  the  De¬ 
fense  Research  Laboratory  of  the 
University  of  Texas,  and  the  Emhart 
Manufacturing  Company  of  Hartford, 
Connecticut. 

The  new  device  utilizes  ions  mov¬ 


ing  in  a  chemical  solution,  rather 
than  electrons  moving  through  a  gas 
or  a  vacuum  as  in  an  electron  tube, 
or  through  a  solid  as  in  a  transistor. 
Physically,  the  solion  consists  of  a 
plastic  cylinder,  perhaps  pocket-watch 
in  size,  containing  a  potassium  iodide 
solution  in  which  two  or  more  elec¬ 
trodes  are  immersed.  Polarization  is 
by  means  of  a  nine-tenths  volt  battery. 
Changes  in  temperature,  pressure, 
light,  sound,  or  acceleration  will  stim¬ 
ulate  and  vary  the  flow  of  ions  and 
hence  the  current  output.  The  device 
is  reversible. 

The  principal  advantage  of  these 
new  devices  is  their  very  low  power 
consumption,  much  less,  in  certain 
applications,  than  comparable  tran¬ 
sistor  systems.  Inherent  stability,  long 
life,  ease  of  manufacture  and  simplic¬ 
ity  of  operation  are  other  advantages, 
together  with  low  cost — once  fabri¬ 
cation  is  put  on  a  mass  production 


basis. 

Potential  applications  for  solions 
include: 

(1)  Rate  circuits  of  all  descrip¬ 
tions,  whether  operated  from  tem¬ 
perature,  pressure,  or  electrical,  etc., 
sources; 

(2)  Integration  units  re(|uiring 
continuous  read-out  of  high  precision 
— apparently  of  sufficient  accuracy 
for  acceleration  (inertial)  guidance 
systems  and  small  visual  exposure 
meters  for  personnel  projection 
around  jet  aircraft  engines  (similar 
to  film  dosimeters  for  radiation  pro¬ 
tection  of  personnel)  ; 

(3)  Detection  and  measurement  of 
acoustic  signals  of  low  frequency 
(below  about  400  cps  at  present)  and 
accelerations; 

(4)  Product  circuits  involving 
either  electrical  derivative  or  hy¬ 
draulic  flow,  or  both; 

(5)  Electrical  and  small  signal  hy¬ 
draulic  amplifiers; 

(6)  Computer  circuits; 

(7j  Amplifiers.  -  -  .  _  .  .ii... 
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Only  a  few 

Proceedings 

off  the  IRE 

special  Issues 

are  still  available  Esic\i  \ssvitot  proceedings  of  the  ire 

is  the  result  of  the  most  advanced  thinking  in  the  field  of  radio-electronics. 
Based  on  exacting  research,  and  written  by  men  who  are  foremost  in  their  specialty, 
these  issues  are  invaluable  works  of  reference.  This  is  also  material  not  available 
from  any  other  source.  As  the  official  publication  of  The  Institute  of  Radio  Engineers, 
PROCEEDINGS  presents  the  years-ahead  ideas  on  which  new  advances  are  based. 
These  history-making  issues,  originally  over-printed  for  reserves  are  rapidly 

being  exhausted  and  will  not  be  reprinted. 

YOU  CAN  STILL  GET: 

VERY  LOW  FREQUENCY*  June,  1957  —  New  research  in  the  very 
low  frequency  band,  below  30  kc.,  opens  up  greater  portions  of  the  radio  spectrum 
for  communication  purposes.  VLF  has  many  new  and  important  uses.  A  reference  work 

you’ll  need  for  years. 

SINGLE  SIDEBAND,  December,  1956  —  A  round-up  of  recent  tech¬ 
nical  discoveries  as  presented  by  the  Joint  Technical  Advisory  Committee  through  its 
sub  committee  on  Single  Sideband  techniques.  This  special  study  for  the  FCC  points 

up  the  many  advantages  of  single  sideband. 

FERRITES,  October,  1956  —  This  new  group  of  solid  state  materials 
outmodes  the  intermittent  “pulse”  system  of  World  War  II  radar.  The  ferrites 
allow  simultaneous  sending  and  receiving  on  a  single  microwave  antenna;  as  well  as  full- 
power  transmission  in  microwave  ranges  with  reduced  power  loss  and  interference. 

SDLID  STATE  ELECTRDNICS,  December,  1955  —  This  issue 
heralds  the  arrival  of  a  new  epoch  in  radio  electronics  —  the  solid  state  electronics  era. 
Defined  and  named  with  the  birth  of  the  transistor,  this  concerns  the  control  and 
utilization  of  the  electric  magnetic  and  photic  properties  of  solids.  There  are  now 
whole  new  classes  of  electronic  devices  due  to  discoveries  in  this  field. 

SCATTER  PRDPAGATIDN,  October,  1955  —  Here’s  radio  history 
in  the  making.  This  issue  presents  practical  application  of  a  new  principle  in  the 
fields  of  broadcasting  and  electronics.  Thirty-five  papers  lay  the  foundation 

of  a  new  means  of  communicating  over  long  distances. 

•  MBM  mmmm  mmmm  SEME  Mhm  MME  wmmmm  ^mm  Mw  mmmam  mmmm  EBEBB  mmmm  mmmm  mhb  mmmm 

The  Institute  of  Radio  Engineers 
®  1  East  79th  Street,  New  York  21,  N.  Y. 

Please  send  me  the  following  issues  of  PROCEEDINGS  OF  THE  IRE: 

Enclosed  is  my  check  for  $ _ ?  _ — - 

□  Enclosed  is  Company  Purchase  Order 


Name 

Company 

Address 

City 


♦One  copy  at  $1.25  to  IRE  members,  domestic  and  for¬ 
eign.  $3.00  to  non-members;  $2.40  to  public  librMCS, 
colleges  and  subscription  agencies;  postage  prepaid  to 
U.  S.  and  Canada;  25c  additional  per  copy  to  other 
countries. 
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NEW  PRODUCTS  FROM  INDUSTRY 


Triple-Track  Tape 

Designed  to  give  the  utmost  in  high 
fidelity  stereophonic  sound,  a  new 
triple-track  tape  recording  system  de¬ 
veloped  by  the  RCA-Victor  Division 
of  Radio  Corporation  of  America  was 
recently  demonstrated  by  the  Chicago 
Symphony  Orchestra. 

The  technique  uses  three  separate 
sound  tracks  on  a  recording  tape, 
each  of  which  is  picked  up  from  a 
separate  microphone.  The  3  separate 
recordings  are  fed  to  loudspeakers 
located  in  the  same  general  position 
as  the  microphones,  thus  giving  a  3- 
dimensional  effect  to  the  music. 

7 -Band  9- Transistor 
Short-Wave  Radio 

Covering  the  six  most  frequently 
used  short-wave  bands  as  well  as  the 
standard  broadcast  band,  a  fully 
transistorized  short-wave  radio  which 
pperates  on  ordinary  flash-light  bat¬ 
teries  is  now  available  from  Philco 
Corp.  of  Phila.,  Penn. 

Called  the  T-9  “Trans-World” 
portable,  the  set  weighs  less  than  20 
lbs.  and  measures  16  x  11  x  7  inches. 
Use  of  “surface  barrier”  transistors 
serves  to  bring  in  weak  short-wave 
signals,  permitting  the  signal  to  be 
magnified  over  ten  million  correct 
times,  it  is  said. 

Station  selectivity  power  ratio  is 
claimed  to  be  100  times  greater  than 
that  of  conventional  standard  broad¬ 
cast  receivers.  Other  exclusive  fea¬ 
tures  include  flywheel  tuning,  mois¬ 
ture-proof  wiring  circuit  and  a  log¬ 
ging  scale  attached  to  the  band  selec¬ 
tor  for  easy  band  identification. 

Sub-Miniature  TV  Camera 
Chain 

Ideal  for  airborne  and  other  mili¬ 
tary  installations  where  observation 
personnel  is  impractical,  a  new  vidi- 
con  TV  camera  chain,  incorporating 
sub-miniature  components  designed 
to  meet  military  specifications,  is 
now  available  from  Allen  B.  Du  Mont 
Laboratories,  Inc.,  Clifton,  New 
Jersey. 

Compact  and  lightweight  (camera 
head  measures  5.x  4  x  inches), 
the  system  offers  a  resolution  of 
1U0%  modulation  at  600  lines  and  is 
capable  of  reproducing  the  ten  shades 
of  gray  on  the  EIA  test  chart,  in  addi¬ 
tion  to  a  sweep  non-linearity  rated  ^ 
at  2%  maximum  for  each  sweep  unit. 


Automatic  Fine  Tuning 
For  TV 

Standard  Coil  Products  Co.,  Inc., 
2085  No.  Hawthorne,  Melrose  Park, 
Illinois,  has  developed  2  radically 
different  TV  circuit  designs,  either 
one  of  which  may  be  incorporated 
into  their  new  “Neutrode”  turret 
tuner  which  features  automatic,  fine 
tuning  together  with  automatically 
locked-in  picture  immediately  after 
the  TV  set  is  turned  on.  In  addition, 
no  dial  adjustment  is  necessary  when 
a  channel  change  is  effected. 

This  new  stabilized  oscillator  tuner, 
with  its  special  high  capacitance  cir¬ 
cuitry,  stops  the  oscillator  “drift”  and 
holds  its  signal  steady  at  the  desired 
frequency. 

Of  turret  construction,  the  tuner 
utilizes  printed  circuitry  with  pro¬ 
vision  for  reception  of  a  total  of  82 
VHF-UHF  channels  by  the  use  of 
snap-in  strips.  Each  tuner  accommo¬ 
dates  13  such  strips. 

Canadian  Press  Wireless 

A  “completely  nevf  concept  of  a 
printing  telegraph  system,”  which  is 
portable,  weighs  some  30  lbs.  and  is 
comparatively  small  in  size,  being 
easily  carried,  was  announced  last 
week  by  Press  Wireless,  Inc.,  after  a 
demonstration  of  the  unit  in  Prewi’s 
New  York  offices  by  the  carrier  and 
Jayflex,  Ltd.,  Montreal,  Canada. 

Said  to  be  extremely  quiet  in  op¬ 
eration,  the  machine  will  operate  on 
any  speed  between  60  and  100  wpm 
with  merely  a  change  of  the  belt  pul¬ 
ley;  contains  automatic  switching  fa¬ 
cilities  for  64  or  more  circuits  and 
automatic  answer-back  with  no  paper 
disablement  control;  and  is  equipped 
with  a  back-space  arrangement  to 
permit  correcting  or  obliterating  a 
character  already  typed. 

By  the  use  of  sequential  selector 
arrangements,  a  single  machine  will 
function  as  an  automatic  telegraph 
switchboard  for  routing  messages. 

"1000  Series" 
Potentiometers 

Announced  by  the  newly  organ¬ 
ized  Components  Division  of  Chicago 
Aerial  Industries,  Inc.,  to  be  located 
at  Franklin  Park,  Ill.,  is  a  new^  line 
of  ultra-precision  potentiometers, 
ranging  in  size  from  to  3''  and 
said  to  offer  exceptional  operation 
characteristics. 


New  Synthetic  Adhesive 

A  method  which  firmly  bonds 
polyethylene  plastic  to  rubber,  brass 
or  brass-plated  metals  has  been  de¬ 
veloped  by  the  Bell  Telephone  Lab¬ 
oratories  of  Whippany,  N.  J. 

The  new  technique  is  based  on  a 
synthetic  adhesive  known  as  “partly 
hydrogenated  polybutadiene,”  said  to 
be  so  strong  that  it  will  resist  a  pull 
of  about  1,000  pounds  per  sq.  inch, 
or  many  times  the  strength  of  the 
best  present  bonding  agents. 

Automatic  Dial  Mobile 
Radiotelephone  Unit 

General  Electric  Co.  of  Syracuse, 
N.  Y.,  recently  announced  a  new 
commercial  unit  for  use  in  automo¬ 
biles,  boats,  and  other  mobile  equip¬ 
ment,  to  provide  2-way  radio  commu¬ 
nication,  without  manual  operator 
handling,  between  vehicles  and  wired 
telephone  instruments,  or  between  2 
of  the  mobile  units. 

Key  to  the  new  unit  is  a  “secode” 
selective  control  device,  used  along 
with  standard  GE  mobile  radio 
equipment. 

The  “secode”  device  can  further 
be  used  to  control  traffic  lights,  start 
and  stop  machinery,  turn  lights  and 
electric  signs  on  and  off,  and  actuate 
almost  any  kind  of  electrically  con¬ 
trolled  device  keyed  to  a  radiotele¬ 
phone  unit  while  the  vehicle  is  parked 
or  moving. 

Two  Advanced  Type 
Transistors 

Together  with  the  new  germanium 
p-n-p  alloy  type  transistor  (2N274) 
which  embodies  the  significant  “drift” 
principle,  another  new  junction  tran¬ 
sistor  of  the  germanium  p-n-p  alloy 
type  (2N  404)  has  been  announced 
by  RCA’s  Semiconductor  Division  for 
use  in  high  frequency  operation  and 
computer  switching  circuits. 

In  addition  to  its  major  applica¬ 
tions  as  a  high-frequency  RF  ampli¬ 
fier,  the  2N274  can  be  used  as  a 
mixer-oscillator  and  IF  amplifier  in 
entertainment-type  receivers.  Excel¬ 
lent  operating  features  are  said  to  be 
inherent  in  its  design. 

The  2N404,  designed  for  use  in 
switching  circuits  of  compact,  medi¬ 
um-speed  military  and  industrial  elec¬ 
tronic  computers,  is  expected  to  find 
wide  application  in  other  low-level, 
medium-speed,  “on-off^  control  cir- 
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NEW  PRODUCTS 

cuits.  The  device  is  said  to  allow  an 
electronic  computer  design  to  have 
exceptional  stability  despite  wide 
variations  in  temperature. 

Pocket  Tape  Recorder 

The  world’s  first  pocket  tape  re¬ 
corder,  weighing  only  2%  lbs.  and 
measuring  8^  x  3%  x  1%  inches 
has  been  developed  by  the  Mohawk 
Business  Machines  Corp.,  944  Halsey 
St.,  Brooklyn,  N.  Y. 

Known  as  the  “Midgetape,”  the 
unit  uses  hearing  aid  type  batteries, 
sub-miniature  tubes  and  a  printed 
circuit  case.  Employing  a  dual  track 
magnetic  tape  the  size  of  a  cigarette 
box,  the  Midgetape  is  said  to  permit 
recording  up  to  60 .minutes. 

Servo  Systems 
Test  Instrument 

Solartron,  Inc.,  of  Camden,  N.  J., 
has  announced  a  new  electronic  de¬ 
vice  which  is  capable  of  making  an 
exhaustive  test  in  a  matter  of  minutes 
of  servo  systems,  such  as  those  used 
in  guided  missiles. 

Regardless  of  harmonics  or  near¬ 
frequencies  involved,  the  instrument 
only  picks  out  the  fundamental  fre- 


PORTA-KALL 

portable  public  address  system 


m 


j  <r  POWERFUL  . .  13-watt  output 

☆  BATTERY  OPERATED  .  .  6.3  VOlt  (also 
available  in  llOv  AC-powered  unit 

'tr  all  steel  . .  Reinforced  welded 
’’weatherized”  construction . . 
hammertone  finish _ 

VERSATILE  . .  Ideal  for  ship-to-shore, 
rescue  work,  troop  command,  or 
wherever  self-contained  powerful 
I  voice  amplification  is  required 


For  Complete  Information  Write  To: 

J.  M.  LOGE  SOUND  ENGINEERS 

2171  West  Washington  Boulevard 
Los  Angeles  18,  California 


quency  wanted,  discarding  all  un¬ 
wanted  signals  and  noise. 

Called  the  “transfer  function  ana¬ 
lyzer,”  the  device  is  claimed  to  be 
the  most  advanced  instrument  known 
to  test  servo-mechanisms  under  con¬ 
ditions  where  output  may  be  non¬ 
linear.  Some  300  are  said  to  be  in  use 
in  Great  Britain  by  missile  contrac¬ 
tors. 

Image  Orthicon 
Life  Extender 

Said  to  be  the  first  such  unit  pro¬ 
viding  maximum  prevention  of  bum- 
in  and  stickiness  of  images  with  no 
compromise  in  picture  quality,  the 
image  orthicon  life  extender  now  be¬ 
ing  manufactured  by  the  General 
Electric  Company’s  Technical  Prod¬ 
ucts  Dept,  of  Syracuse,  N.  Y.,  is  ex¬ 
pected  to  double  the  life  of  costly  TV 
camera  image  orthicon  tubes. 

Designated  the  G-E  “I/O-Guard,” 
the  unit  measures  8^  x  SYo  x  2Vi> 
inches,  weighs  5  pounds  and  mounts 
easily  on  the  exterior  of  7  out  of  8 
TV  cameras^  now  in  use. 

Approximately  50  small  parts  are 
incorporated  into  the  complete  unit, 
including  six  capicitors,  synchronous 
resolver  and  drive  motor. 

Thin  Screen 
Amplifier  for  X-ray 

Radio  Corporation  of  America  has 
revealed  its  new  thin-screen  amplifier 
for  X-ray  viewing,  said  to  be  capa¬ 
ble  of  holding  a  bright  image  for 
viewing  up  to  30  seconds  after  a  brief 
exposure  to  X-rays. 

It  is  claimed  that  the  device  pro¬ 
vides  a  stationary  X-ray  display  up 
to  100  times  brighter  than  conven¬ 
tional  screens,  retains  its  bright  image 
after  a  short  exposure  and  can  be 
electronically  “erased”  for  viewing  a 
new  image. 

The  significant  reduction  in  the 
quantity  of  X-ray  radiation  that  a 
patient  need  be  exposed  to  during  an 
examination  is  a  major  advantage  of 
the  screen. 

Fully  Automatic 
Industrial  Control 

In  addition  to  computational  capa¬ 
bility,  flexibility,  precision  and  speed, 
the  added  functions  of  interpretation 
and  manipulation  are  combined  in 
the  new  fully  transistorized,  digital 
control  computer,  recently  developed 
by  the  Ramo-Wooldridge  Corp.,  Los 
Angeles  45,  Calif. 

Specifically  designed  to  automatic¬ 
ally  control  a  wide  variety  of  manu¬ 
facturing  processes,  the  “RW-300” 
operates  as  a  central  automatic  con¬ 


trol  of  an  entire  process  system,  or 
will  perform  any  number  of  functions 
in  automatic  on-line  process  control. 

Measuring  55  x  29  x  36  inches,  the 
computer  weighs  about  400  lbs.  Re¬ 
liability  is  claimed  through  use  of  a 
minimum  number  of  high  grade  com¬ 
ponents  together  with  circuits  having 
maximum  tolerance  to  component  and 
voltage  variation. 

Economic  analyses  of  the  control 
system  in  existing  plants  is  said  to 
have  shown  a  return  of  the  investment 
within  one  to  three  years. 

Silicon  Iron 

Known  as  silicon  iron,  a  new  type 
of  magnetic  sheet  material  recently 
designed  by  General  Electric  Research 
Lab.,  Schenectady,  N.  Y.,  promises 
to  increase  efficiency  of  transformers, 
motors  and  generators. 

“Orientation”  in  silicon  iron  is 
achieved  by  aligning  individual 
crystalline  grains  in  finished  sheet 
material.  Easily  magnetized  in  4 
directions,  the  material  can  be  made 
in  a  wide  range  of  thicknesses.  It 
is  claimed  that  the  “doubly-oriented,” 
“four-square”  effect  is  achieved  by  a 
different  kind  of  alignment  which 
gives  excellent  magnetic  properties, 
both  along  and  across  the  sheet. 


New.  Literature 


Qualified  Product  List 

Cited  as  an  excellent  vehicle  for 
aiding  small  firms  to  win  Govern¬ 
ment  contracts,  the  Qualified  Prod¬ 
ucts  List  (QPL),  a  directory  of  pre¬ 
tested  items  on  which  procurement 
is  restricted  to  those  manufacturers 
who  have  proven  the  quality  of  their 
products  by  laboratory  tests,  has 
been  published  by  the  Air  Materiel 
Command,  Headquarters,  Wright 
Patterson  Air  Force  Base,  Dayton, 
Ohio. 

Items  are  added  to  the  QPL  to  as¬ 
sure  the  Air  Force  that  they  meet 
AF  specifications  and  to  eliminate 
wasted  time,  after  contracting  a 
manufacturer,  for  determining  if  the 
product  qualifies  for  inclusion  on  the 
QPL.  List  inclusions  are  not  limited 
to  the  electronics  field. 

In  applying  for  product  certifica¬ 
tion,  the  applicant  states  in  writing 
that  his  product  conforms  to  specifi¬ 
cations  as  determined  by  his  own  test¬ 
ing,  by  a  commercial  testing  labor¬ 
atory  or  by  arrangement  with  the 
Government  wherein  tests  were  per¬ 
formed  in  his  behalf  and  at  his  ex¬ 
pense. 

{Continued  on  page  78) 
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the  fastest  cure  for  worry  about  cancer:  a  call  to  your  doctor  now! 


Scared?  You  shouldn't  be!  Look  at  it  this  way. 
The  average  man  who  walks  into  the  doctor’s 
office  walks  out  floating.  That  lump  that  was  so 
frightening  .  .  .  nothing  to  worry  about  at  all! 
The  sky’s  bluer,  the  air’s  sweeter,  it’s  a  great 
big  beautiful  day  .  .  .  because  he  picked  up  that 
phone  and  called! 

It  happens  all  the  time.  It  can  happen  to  you. 
'"Sure,”  you  say,  "but  just  supposing”.  .  .  OK. 
Let’s  look  at  the  facts.  In  past  years,  we  were 


saving  1  out  of  4  cancer  patients.  Today,  we’re 
saving  1  in  3.  And  the  odds  could  get  better  still 
...  if  people  would  call  their  doctors  in  time! 

So  go  ahead . . .  call.  See  your  doctor  now.  And 
after  your  checkup — how  about  a  check  for  the 
American  Cancer  Society?  Every  dollar  sends 
us  further  along  the  road  to  cure.  And  when 
that  happens  .  .  .  it’s  going  to  be  a  wonderful  day 
for  us  all !  Send  your  check  to  "Cancer”  in  care 
of  your  local  Post  Office. 
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{Continued  from  page  76) 

FCC  Bulletin  on 
Closed-Circuit  TV 

“Boom  in  Closed-Circuit  TV  Op¬ 
eration,”  a  new  bulletin  issued  by  the 
Federal  Communications  Commis¬ 
sion,'  provides  general  information 
concerning  facilities  in  medical,  edu¬ 
cational,  business,  industrial,  trans¬ 
portation,  municipal,  political  and 
entertainment  activities. 

On  individual  request,  single 
copies  of  the  bulletin  ( #49583,  Sept. 
10,  1957)  may  be  obtained  free  of 
charge  from  the  FCC  Office  of  Re¬ 
ports  &  Information,  Washington  25, 
D.  C. 

Atomic  Radiation 

A  new  120-page  book  treating  the 
timely  subject  of  atomic  radiation 
and  its  effects  is  now  available  at  the 
price  of  $1.60  from  the  Government 
Service  Dept.,  RCA  Service  Co.,  Inc., 
Camden  8,  N.  J. 

Using  ample  illustrations  and  sim¬ 
plified  terminology,  the  manual  dis¬ 
cusses  nuclear  physics,  observed  bio¬ 
logical  effects  of  radiation,  shielding 
methods,  monitoring  instruments, 
permissible  radiation  doses  and  medi¬ 
cal  evaluation  of  injuries  and  treat¬ 
ments.  In  addition  to  an  excellent  in- 
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dex,  a  supplementary  list  of  reference 
literature  is  provided. 

Primarily  designed  for  use  by 
technicians  and  scientists  engaged  in 
nuclear  power  activities,  the  book  is 
believed  to  be  of  equal  value  to  teach¬ 
ers,  students,  medical  and  civil  de¬ 
fense  workers,  and  the  general  pub¬ 
lic. 

Nary  Report  for  Better 
Electronic  Design 

Prepared  for  Navy  electronic  en¬ 
gineers,  a  57-page  report,  entitled  PB 
121123  “Twelve  Guides  To  Reliable 
Electronic  Design,”  has  been  com¬ 
piled  by  U.S.  Naval  Ordnance  Lab¬ 
oratory  for  the  design  of  reliable  elec¬ 
tronic  equipment,  and  is  now  avail¬ 
able  at  the  price  of  $.50  from  the 
Office  of  Technical  Services,  U.S. 
Dept,  of  Commerce,  Washington  25, 
D.  C. 

Principally  compiled  for  aid  in  the 
design  of  ground-based  data-gather- 
ing  and  data-assessing  equipment,  the 
report  also  covers  other  types  of  elec¬ 
tronic  devices.  Drawn  from  an  ex¬ 
tensive  literature  survey,  the  volume 
includes  an  89-item  bibliography. 

Among  the  studies  forming  a  base 
for  the  guides  are  the  effects  of  in¬ 
creased  equipment  complexity,  distri¬ 
bution  of  causes  of  equipment  failure, 
technique  of  reliable  design  and  selec¬ 
tion  of  components. 

Weapon  Systems 
Management 

Reviewing  achievements  in  the 
complete  defense  cycle,  from  research 
and  development,  engineering  and  de¬ 
sign,  to  production,  testing,  installa¬ 
tion  and  field  maintenance,  a  new  32- 
page  brochure,  called  “Weapon  Sys¬ 
tems  Management — Through  Compu¬ 
tation,”  is  now  available  from  the 
Sales  Promotion  Dept.,  Defense  Sales 
Div.,  Burroughs  Corp.,  6071  Second 
Ave.,  Detroit  32,  Michigan. 

Treatment  of  basic  facilities  and 
personnel  at  Burroughs  is  presented 
by  way  of.  introducing  actual  con¬ 
tracts  in  the  various  areas  of  interest. 

Magnetic  Tape 
I  nstrumentation 

So  as  to  acquaint  readers  with  “in¬ 
strumentation  recording” — the  use  of 
magnetic  tape  for  recording  scientific 
research  and  industrial  process  data 
— Ampex  Corporation  of  934  Charter 
St.,  Redwood  City,  Calif.,  is  offering 
at  no  charge  a  new  booklet  entitled 
“Magnetic  Tape  Instrumentation.” 

In  view  of  the  growth  of  instru¬ 
mentation  uses  of  magnetic  tape  re¬ 
cording  to  the  degree  that  they  now 
make  up  %  of  the  business  at  Ampex. 
the  booklet  is  believed  to  be  of  value 


for  its  detailed  description  of  the 
functional  capabilities  and  useful  ap¬ 
plications  of  the  tape  recorder.  In¬ 
cluded  are  the  means  by  which  tape 
can  be  applied  in  various  analytical 
and  control  situations. 

New  Background  for 
Marketing 

Hoping  to  develop  an  organized 
body  of  basic  theories  and  principles 
to  explain  consumer  purchasing  be¬ 
havior  and  marketing  on  the  Ameri¬ 
can  scene.  Life  magazine  has  been 
making  a  large  survey  of  consumers’ 
buying  habits. 

More  than  30  distinguished  leaders 
in  business.  Government  and  univer¬ 
sities  have  recently  appraised  its  po¬ 
tential  usefulness  at  a  round  table 
discussion. 

Designed  to  acquaint  those  inter¬ 
ested  in  both  the  survey  and  the 
round  table,  a  new  booklet,  “A  New 
Background  For  Marketing  Deci¬ 
sion,”  is  now  available,  gratis,  from 
Mr.  Andrew  Heiskell,  Life  magazine. 
Time  and  Life  Building,  Rockefeller 
Center,  New  York  City. 

Layman's  Guide  to 
Computing  Systems 

Entitled  “How  The  Computing  Sys¬ 
tem  Works  For  You,”  a  36-page 
guide  to  the  electronic  data  process¬ 
ing  system  which  is  designed  to  clari¬ 
fy  the  mysteries  of  the  electronic  com¬ 
puter  for  the  layman,  may  be  ob¬ 
tained  at  no  cost  from  Remington 
Rand  Univac,  315  Fourth  Ave.,  New 
York  10,  N.  Y. 

A  literary  tour  of  the  Univac  Elec¬ 
tronic  Computing  Center  in  New 
York,  and  an  illustrated  description 
of  how  an  elementary  computer  can 
be  made  for  less  than  $1,  using  only 
mechanical  switches,  a  flashlight  bat¬ 
tery,  bulb  and  wire,  are  among  many 
meaningful  and  interesting  sections 
found  in  this  first  of  an  educational 
series  of  booklets  from  Remington 
Rand. 

Radiation  Applied 
In  Industry 

Reporting  on  the  significant  new 
role  of  radiation,  a  10-page  paper 
entitled  “Applications  of  Radiation 
in  Industry,”  by  Ashton  J.  O’Donnell 
and  Bruce  Graham,  was  presented  at 
the  Conference  on  Peaceful  Uses  of 
Atomic  Energy,  in  Tokyo,  on  May  13, 
1957.  Free  reprint  copies  may  now 
be  obtained  from  the  Stanford  Re¬ 
search  Institute  of  Menlo  Park,  Cal. 

Hailed  as  a  tool  with  a  promising 
future,  radiation  is  described  as  capa¬ 
ble  of  efficient  performance  of  opera¬ 
tions  from  actuating  an  electronic 
signal  to  inducing  a  chemical  reac¬ 
tion.  ' 
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AUTOMATiOlS:  ITS  PURPOSE  &  FU¬ 
TURE,  by  Magnus  Pyke,  Philosoph¬ 
ical  Library,  ISew  York.  191  pages, 
$10.00. 

1'he  idea  of  automation  has  a  par¬ 
ticularly  sparkling  glitter  about  it  as 
we  now  begin  to  grasp  the  remark¬ 
able  technological  possibilities  that 
lie  before  us.  In  addition,  the  steadi¬ 
ly  increasing  cost  of  labor  should 
ha\e  its  impact  upon  business  man¬ 
agement  as  a  great  motive  force  in 
the  acceptance  of  automatic  equip¬ 
ment. 

However,  Dr.  Pyke  points  out  the 
three  causes  holding  hack  such  ac¬ 
ceptance,  and  places  the  responsibili¬ 
ty  for  low  productivity:  “If  techno¬ 
logical  advance  and  industrial  effi¬ 
ciency  are  low,  I  would  first  blame 
those  people  who  manage  businesses 
rather  than  the  workmen  who  man 
them.'” 

The  author’s  treatment  of  factors 
affecting  the  speed  with  which  auto¬ 
mation  will  spread  in  different  coun¬ 
tries  is  believed  to  be  an  important 
contribution  to  this  work.  “Most  im¬ 
portant  is  the  ‘climate  of  opinion;’ 
this  is  partly  a  growth  of  the  national 
phil  osophy.” 

ROCKETS,  MISSILES,  AISD  SPACE 
TRAVEL,  by  Willy  Ley.  Viking 
Press,  Inc.,  IXetv  York.  528  pages, 
$6.75. 

Ley’s  timely  and  newly  revised  edi¬ 
tion  is  designed  to  capture  the  inter¬ 
est  of  the  reader,  whether  his  curiosi¬ 
ty  concerns  historical  background, 
the  present  progress  to  culminate  in 
Project  Vanguard,  or  such  future 
concepts  as  atomic-powered  rocket 
propulsion,  space  stations,  the  circl¬ 
ing  of  the  moon  and  planetary  probes. 

Including  a  description  of  the  re¬ 
markable  performance  with  which  the 
Jupiter  C  broke  all  distance  and  alti- 
ture  records,  the  work  covers  all  mod¬ 
ern  data  resulting  from  the  past  6 
years  of  progress  in  both  theoretical 
and  practical  fields. 

Of  importance  in  the  discussion  of 
future  projects  are  the  papers  given 
at  the  Franklin  Institute  Symposium 
on  Earth  Satel'  .es  as  Research  Ve¬ 
hicles,”  in  1956. 


prodigy  born  shortly  after  the  end  of 
WWII,  is  today  a  burgeoning  young¬ 
ster  with  numerous  profitable  appli¬ 
cations  in  industry,  education,  com- 
,  merce,  business  and  medical  institu¬ 
tions.  Beyond  the  actual  engineering 
of  equipment  for  closed  circuit  TV 
systems,  there  is  required  careful 
evaluation  and  planning  before  an  in¬ 
telligent  decision  can  be  made  as  to 
where  and  how  a  particular  organiza¬ 
tion  can  best  use  closed  circuit  TV. 
For  those  who  undertake  such  a  re¬ 
sponsibility,  this  book  is  believed  to 
offer  an  authoritative  and  complete 
advisory  source. 

Space  requirements,  cost  of  equip¬ 
ment  and  its  installation,  types  of 
equipment  available,  their  utility  and 
functioning,  and  the  manpower  need¬ 
ed  to  operate  and  maintain  such 
equipment — all  are  fully  described 
and  illustrated  together  with  clear 
statement  of  both  capabilities  and 
limitations. 

KHRUSHCHEV  OF  THE  U KRAUSE: 

A  BIOGRAPHY,  by  Victor  Alexan¬ 
drov.  Philosophical  Library,  Inc., 

ISew  York.  216  pages,  $4.75. 

The  shepherd-blacksmith  who  has 
dedicated  his  life  to  one  aim  for  Rus¬ 
sia — prosperity  via  socialism — the 
first  Soviet  leader  to  establish  the 
precedent  of  being  seen  walking 
among  his  people,  the  outgoing  wily 
Ukrainian  who  is  a  master  of  politi¬ 
cal  self-defense,  the  outright  dictator 
who  handles  hints  of  students’  anti- 
governmental  movements  with  threats 
of  expulsion  to  Siberia,  Nikita 
Khrushchev,  top  echelon  of  a  great 
atomic  power,  has  been  quoted  by 
Pravda  to  have  said:  “I  shall  never 
hesitate  to  use  violence  to  save 
Lenin’s  work!” 

Of  special  note  in  Mr.  Alexandrov’s 
timely  book  are  the  unpublished 
revelations  concerning  Khrushchev’s 
famed  secret  3-hour  speech  in  which 
Stalin,  his  works  and  his  living  asso¬ 
ciates  were  denounced.  Also  of  inter¬ 
est  is  the  detailed  portrait  of  post- 
Stalin  Russia  in  which  there  gradual¬ 
ly  rose  a  determined,  extraordinary 
man  to  the  top  Kremlin  post. 


CAREER  SATISFACTIONS  OF  PRO¬ 
FESSIONAL  ENGINEERS  IN  IN¬ 
DUSTRY,  a  Survey  conducted  by 
the  Opinion  Research  Corp.,  Prince¬ 
ton,  N.  J.  The  Professional  Engi¬ 
neers^  Conference  Board  for  Indus¬ 
try,  2029  K  St.,  N,  W,,  Washington 
6,  D.  C.  84  Pages,  $3.00, 

Based  upon  intensive  personal  in¬ 
terviews  with  a  sampling  of  profes¬ 
sional  engineers,  this  survey  report 
represents  the  outlook  of  those  men 
associated  with  11  of  the  nation’s 
largest  industrial  corporations  in  the 
fields  of  aircraft,  automobile,  manu¬ 
facturing,  chemicals,  electronics,  elec¬ 
trical  machinery,  heavy  equipment, 
petrojeum  refining  and  rubber. 

Contrasting  the  ideas  and  opinions 
of  those  whose  careers  are  in  the 
early  stage  of  3  to  5  years,  in  the 
middle  stage  of  10  to  15  years,  arid 
in  the  later  stage  of  20  to  25  years, 
the  examination  reveals  the  differ¬ 
ences  in  values  and  thinking  among 
the  more  successful  engineers. 

Among  the  sundry  subjects  treated 
are  such  topics  as  desired  manage¬ 
ment  which  endorses  means  for 
fostering  professional  recognition, 
varied  views  regarding  professional 
status  in  the  company  hierarchy,  de¬ 
ficiencies  in  college  backgrounds,  op¬ 
portunities  for  further  training  and 
advancement,  and  attitudes  toward 
professional  engineering  societies. 
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Just  released  by  the  Philco  Tech¬ 
nological  Center  .  .  .  gives  compre¬ 
hensive  coverage  of  the  Concepts  of 
SSB  .  ^  .  Transmitter  and  Receiver 
Theory  ,  .  .  Transmitter  and  Receiver 
Maintenance  Techniques. 

140  pages— easy  to  read  and  easy  to 
understand  with  Only  ^300 
127  illustrations.  e,.pM 

Send  checi’  or  money  order  to: 

PHILCO  TECHNOLOGICAL 
CENTER 

PHILCO  TECHREP  DIVISION 

22nd  &  Lehigh  Avenue,  Dept.  TC-3 
.  Philadelphia  32,  Pa. 
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The  primary  objective  of  the  Armed  Forces  Communications  and  Electronics 
Association  is  to  maintain  and  improve  the  cooperation  between  the  Armed 
Forces  and  industry  in  the  design,  production,  maintenance  and  operation  of 
communications,  electronics  and  photographic  equipment  in  times  of  peace 
as  well  as  war. 

Signal,  the  official  magazine  of  the  Association,  is  a  continuing  contact  with 
the  professions  of  electronics  and  communications.  Through  its  editorial 
pages  and  its  advertising.  Signal  provides  a  means  of  keeping  in  close  touch 
with  national  and  international  trends  and  major  developments  of  professional 
interest. 

It  is  a  magazine  worth  reading.  It  is  a  publication  worth  keeping.  For 
the  small  sum  of  41  cents  a  month,  you  can  obtain  participating  membership 
in  a  local  chapter  and  receive  12  issues  of  Signal  each  year. 

The  membership  blank  below  is  provided  for  your  convenience. 


3"  Dia.  Decalcomania 
Can  be  transferred  to  glass  or 
any  smooth  solid  surface  ’ 

4  for  $1.00 

Illustrations  are  not  drawn  to  scale. 

All  Insignia  may  be 
ordered  from: 

AFCEA  Service  Dept. 

1624  Eye  Street.  NW 
Washington  6,  D.  C. 


APPLICATION  FOR  INDIVIDUAL  MEMBERSHIP 

ARMED  FORCES  COMMUNICATIONS  AND  ELECTRONICS  ASSOCIATION 

1624  Eye  Street,  N.  W.  Washington  6,  D.  C. 


NAME: 


(Last  Name) 


(First  Name) 


(Middle  Name  or  Initial) 


Home  Address: 


Business  Address: 


Name  of  Firm  or  Military  Installation: _ _ _ _ _ _ _ 

Title:  — . . .  Type  of  Work:  . — . 

Type  of  Membership  desired:  Full  —  $5.00  □  Student  —  $2.50  □  Life  —  $50.00  Q 

I  am  a  citizen  of  the  U.S.A. . . . □  Foreign  Associate  —  $5.00  □ 

I  am  a  citizen  of . . . . . □ 

Enclosed  find  $ . . . . .  for  annual  dues  for  AFCEA  membership,  vhlch  includes 

subscription  to  the  monthly  magazine,  SIGNAL. 

DATE:  . . . . .  SIGNATURE: _ _ _ 


2Z5  Massachusetts  Avenue,  Cambridge  39,  Mass.,  U.S.A 


TYPE  1652-A  RESISTANCE  LIMIT  BRIDGE 


PERCENT 


The  G-R  Limit  Bridge  can  be  easily  used  by  anyone.  Built-in  resistance  standards  are  set  to  the  component’s 
specified  value.  As  each  unknown  is  connected  to  the  Bridge,  a  large  easily-read  meter  indicates  component  resistance 
directly  as  a  percentage  of  its  specified  value  ...  no  further  adjustments  are  necessary  and  measuring  procedure  re¬ 
duces  to  simply  placing  the  unknown  into  the  Bridge  circuit  and  reading  one  meter.  Computations  are  eliminated, 
the  possibility  of  error  is  reduced,  and  valuable  testing  time  is  saved. 


The  Hart  Manufacturing  Company  of  Hartford,  Connecticut, 
producer  of  “Diamond  H“  precision  relays  and  switches, 
maintains  a  continuous  check  on  relay  coils  with  the 
General  Radio  Resistance  Limit  Bridge.  Two  Bridges 
are  used  in  their  production  operations  .  .  .  one  in  the 
coil  winding  department  for  initial  d-c  resistance  meas¬ 
urements,  and  one  in  the  inspection  department  for  final 
specification  checks  on  the  assembled  relay. 


Type  1652  A  Resistance  Limit  Bridge  $495 


Resistance  Range:  Used  as  a  limit  bridge,  1  ohm  to 
ohms.  Used  as  a  Wheatstone  bridge, 
1  ohm  to  1,111,111  ohms  with  internal  standard; 
1  ohm  tO'2  megohms  with  external  standard. 

Limit  Range;  Meter  reads  from  -20%  to  +20%;  =^5% 
and  ±10%  scales  clearly  indicated  with  color 
coding. 

Accuracy:  As  a  limit  bridge,  ±0.5%  or  better;  for 
matching^  resistances,  ±0.2%.  ^s  a  Wheatstone 
bridge  with  internal  standard,  ±0.25%  above  10 
ohms,  ±0.4%  below  10  ohms.  With  external 
standard,  ±0.2%  +  accuracy  of  standard  (from 
1  ohm  to  2  megohms). 

Mounting:  The  bridge  is  supplied  for  either  relay  rack 
or  table  mounting. 


Write  for  complete  information 


All  G-R  Products 
are  now  covered  by  a 


1000  N.  Seward  St.  LOS  ANGELES  38 


Broad  Avenue  at  Linden.  Ridgefield.  N.  J.  NEW  YORK  AREA 
8055  13th  St,  Silver  Spring,  Md.  WASHINGTON,  D.  C.  1150  York  Road,  Abington,  Pa.  PHILADELPHIA 

1182  Los  Altos  Ave.,  Los  Altos,  Calif.  SAN  FRANCISCO  6605  W.  North  Ave..  Oak  Park.  III.  CHICAGO 

In  CANADA:  99  Floral  Parkway,  TORONTO  15 


> 


NO  GETTING  AWAY  FROM  ITI 


Here’s  the  Army’s  answer  to  a  major  problem  in  U.  S.  defense. 
Hawk,  recently-revealed  missile,  hunts  and  destroys  invading  air¬ 
craft  even  at  tree-top  altitudesl 

Raytheon  radars  of  unique  design  give  Hawk  its  amazing  low-level 
ability  in  the  blind  zone  of  conventional  radars. 


This  aptly  named  16-foot  missile  is  launched  from  fixed  installations 
for  the  defense  of  U.  S.  c;  Ues.  Highly  mobile,  Hawk  can  also  travel 
with  fast-moving  land  forces,  or  be  carried  by  helicopter  or  plane. 

Raytheon,  with  more  than  a  decade  of  pioneering  in  guided  missiles, 
is  prime  contractor  for  the  complete  Hawk  weapon  system. 


Excellence  in  Electronics 

RAYTHEON  MANUFACTURING  COMP 


